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This thesis addresses the initiil developiient stages of

an automated Management Itformatioa 3vstem (MIS) for use by

the purchasing activity it tae Nivil Postar~aate School.

It initially examines the policies, practices, procedures

and processing technigu.s emp!oye in the .on-automa-ei

enviorment, and identifies key al.mants of iateres: whichi

can be captured through automated tchniues to improve th

level of management information ava .-able. A sys-eM -3

iT capture, edit, input ind styor. this ina.ormat-ior i

discussed, and an extensive analysis of the necassary out-pu.

reports is offered. The thesis conzlaies by siziag the phys-

icil requirements of the system and making spci:i:
recommendations regarding generic harzwa_- requiremer.s.
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I. ITRODUCTI3.

A. GENERAL

The process of change ar transformation is difficult to

initiate within any est ablished oc;anizat1o . In 1513

Mazhiaveil" observed:

"There is nothing more difficul: to Elan, more doubtful
of success, nor more dangerous -o manai_ than the
creation of a new syst-a. F.or the "I Itia r has the
.nmitv of all who would profit by the preservation of
the old system and merely lukewarm defenders in thcse
who would gain by the new ona.",

These words are as azcura.te tolav as in 1513 and are

most appropriate to any discussion regarding the levelopm=nt

* of a management information systen ('1IS). Sizh a systei-

must consider what is apparently ii endless succession of

physica. and social patt- ns of ictaraction ranging from
document preparation and flow to the s)cio-poli6ica! aspects

of each job position within the organization. An a-roIach

of this nature may seem ovarly broad to most, but in actu-

ality, is the only reasonable ipproazh to take if one wishes
to truely integrate an MI into the daily rou-in. Systems

which have failed to consider this b-oad spectrum hav .  zvp-

cally ended in disuse because:

1. The end product was unsuitable due to inad-qua-.e

research and develop-aant.

2. The end product 4a3 efficieat ba t not affective as

viewed by the users.

3. The 'shock' of chan e and the manner z: which the-
conversion was acconplished resulted in rebellion by

users---perhaps to th_ point of sabotage to -sys-m.

1)
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B. PURPOSE

This paper will docamet the development of a Management

Information System (MISI for use oy -he ourchasing activity

at the Naval Postgraduate 3chooj by addressing the policies,
practices, procedures and :roc=ssin-g techniques zurrently in

use, and by offering re :mmended :ianges to the sxistinq

system which will enhanze both the -fficiency and effective-

ness of the organization.

C. APPROACH

The quantum improve-meats in offir =e automation and infor-
mation systems In general during the last decade have been

unDrecedented. These inprovements have prompted ongoing

reviews of intra-offic _ -efficienc y and effectiveness and
stimulated the collective imagi.ation of every office

manager. In the private sector, th= guest for improvements

in management informatioa has been spurred on by the ever

present profit motive and desire to accomplish more with

less input. Within the )epartment of Defense, the dual

forces of increasing budgetary zostraint an! decreasing
personne. availability have przipitted simila reviews.

Automation of the pr:. asin g a:tivity at the Naval

Postgraduate School is beLng parsu.l as a means of enharcing
ma.n agement's control and understanding of the work

environment--thus improviag the effe.-tiveness and efficiency

of individual workers.

The author has app:oached this projec- having been

advised that automation of the purchasing a=tivity is a
primary goal and that sou_ form of "compute:-zation" will

ultimately be applied. kt this tin., however, there is no

indication as to the ty?-. of syst_w desired or the typ=
which is best suited to the needs of the activi y. Many

options ar s a vailable--.r anging ram a time sharing
7"



arrangement on an exirtant Navy-owaei mainframe facility to

a more dedicated system composed of a small mini o= micro

computer and associated pariperals. It is felt that the

nature of the existing icaivii, aad that of similar small

purchasing activities Navy-wi e, i3 most condicive to the

application of computerze-.* technology.

D. RESEARCH QUESTION

The resea-ch question foc this s-tudy is: "How can

quantum improvements in coupute-r tz:haology best be applied

to the Naval Pcstgraduara School purchasing activity to

enhance ma nage m ent cont.Dl and dzisior. maIing?" he

following ancillary issies will be ailressed:

1. What management inforaation is currently beinz

- utilize£?

2. What new forms of iafornation could be sconcmically
* developed to assist in m a ging the purch asing

activity?
3. Could new informatio forms be leveloped for dissemina-

ticn at the lcwest levels oE the oraanization to

improve buyer awareness of ir dii'daal performance?

4. Given a requirement to zonstrict a compite:iz=.- data

base, what data elemicts are ap?rcpriate to cap-re and

how could they be usal?
5. What hardware types i2,d what caoacities are required to

support an MIS for a small purc=.asing activity?

E. SCOPE AND LIMITATIONS

This analysis is being conductal with some degrse of

predisposition in that t-e decision to apply some form of

automation to the activities of t _a pa:chasing branch 's a

fait accompli, and that senior mnigement per-onnsl within

*the Supply Department hive elected to begin this procpss by

12



initially implementing an lIS. No attempt is bein, na-o to

develop a completely aitomated transactio. processing

sys tem. However, colleztion of data or every transac-on- "._s

absolutely necessary to tae developnent of aczirate manage-

meat information, and it is r"soabis to assume that

follow-on development should be able to use the existing

data base configuration to further d v-lop a fully automated

transaction processing system. 7he approach -hcoughout this

stady is one of complete autonomy Of system !=dign. Impact

upon the operations of other branches and/or divisions

within the Supply Department is not iesired.

F. ASSUMPTIONS

The following assumptions have be.n made c.garding the

design cf this system:

1. Cost and reliability of the system are primary

constraints to be considerel in the development

process. Ideally, this systea should b- highly reli-

able yet cost less a an $10,033.00 to facilitate its

procurement.

2. The system should be a separate infcrmation sys:m and

should not directly -ffect production wita i.r the work

unit--exczot in zhe sense ht: iin improvmer.ts effi-

ciency through better manraemant :orntrol.

G. ORGANIZATION OF STUDY

This study has been Logically organized to prsent th?

realder with an inIitial a=aysis of t rs system as it exists

in its purely manual form. It then t1rnsitions to a pro.osed

system which will improve managetsat contro: of the work

unit by supporting data element cLprure ind report genera-

tin through automated means. r.ze final c-apter a, akes

specific recommendations rzgariing hrwa:e azaisitir fo.

13
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support of thae proposed M13S at ths Niva2. Postgraduate Sch.,ol

ani offers insight Into possible 3yz-tAem co-Ifigu--aions at

other small purchasing activities.
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II. _NALYSS qF _ERE11 PROCEDURE

A. ORGANIZATION

The Purchasing Branci is responsible for _ffecting the

procurement of non-standard naterial or servizes for the

Naval Postgraduate School and approxiL-atelv 9 ottsr commands

within the geographical Area. rypically, this t atils

processing 1,000 prozu:ament tcaisactions each mcn-:h,

raaging from no cost to hundreds of thousands of dollars.

This workload is handlad by 5 buy-:s, each of which has

varying degrees of knowledge _--egrling the procuem.&. ,

process, and some of whicl specialize in specific types of

transactions. This organization is functionally effective

but lacks the management controis neessary to truely opti-

mize performance.

Before proposing :hiages to the existing system, ani

the development of a new information system that Will bette:

support the needs of manigement, it seems apopr -ate _ t_

describe the present orgaa.iza-pnal s zructure. Figure 2.1

deoicts the overall organization of ta- Supply :)partment.

Note that the purchasi.g func:ioa, which is the focus of

this study, is assigned to the branch level of hierarchy

under the cognizance of the Control )ivis:on. The purpos-

of the Control Division i-s to provide for the c:ntrac-irg of

suoplies and services, the requisitioning of matsrials, and

th processing of invoices for paymeat. "o accomplish these

responsibilities the Control )ivision has be- subdividel

into the Issue/Receipt :ontril and Purchasi.ng Branches.

Figure 2.2 depicts the finctiDnal r.sonsibilities of these
two branches.

15
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FUNCION RE3P3OTSIBLE BRANCH

Techni-cal edit and review t/R Zorntrol Brz-.ch

Standard Stock Acquisition h/R Control Branch

Non-Std. Stock Acquisition PUC:hasing Brich

Status Maintenance I/R Control Branch

Follow-up h/R Zontrol Branch,

Receipt/Invoice processing t,'R Control BranchI

Figure 2.2 Functional Responsibilities by Branch.

B. REVIEW OF FUNCTIONAL aBSPONSIBIL1irEs

0Of th e fu n ctlonr.s 11istl aIn-'r Figuc_= 2.2 only the acquisi-

ti-on of non-standard materials is zoasidered to be un~dsr ths

cogni.zance of the PurTchasing 3canch. Howeve:, :he tecn."cal

edit and r-eview function lirectly lupizts up-3a the wo-rkload

of the Purchasing Branch and for: t hi..s reason wil b a

included in the discussiA.on. For purposes off t.his study :h--
tr -ten ofte Iwo fiacioral r~spor~sibli'es will1 be

liaited to the aiscussi on of primary functiJonS, dscis .ons,

and infcrmation flows issoc ated w th tlie recurrin-i
pro cesseCs.

1. Tehnicl Edt ani Review

The primary purpose of this functiJon is to insur:e

that requisi,tions submittz.- to the 3upply Departmient ars -ai

the proper format and that require1 informati*o- is valid.

In addition, ea ch requisitica is re-we -o letezraie if

17



the material falls into a material category that r-gu-:=r3

special processing.

There are two general types of requi:S:tions--thise

which are for standard stck material and -hose which are

not. Each type follows a particular processing pa-i through

the control division, and must therefore be discussed sepa-

rately. Prior tc being re:aeived b the control division all

requisitions are reviewed by the Coaptroller 9epaz:ment for

financial obligation purposes (Job order numbers ars matched

against serial numbers to insure oal authorized obligations

are permitted further pro:essing).

All requisitions are submitted on a DD Form 1348, or

in a small minority of rases on a DD Form 1149. Figure 2.3

is an example of a completed DD Form 1348. When recived by

the Control Division, these documents are time stamped and

sorted by standard and non-standar stock. t i the lattr
group which is- of interest t the PuchasinQ S-arch since

they will ultimately become new inputs to tae workload.

Non-standard requisitincs are reviewed to determine whether

they fall into one of the following categories waich :e uir_

special processing and/or approval aithority:

a. Photographic Equipment of Supplies

b. Reproduction Equipmeat or Suppliss

a. Filing Equipment

1. Typewriters

e. Defense Industrial Plant Equipment

f. Plant Account Material

g. Labor Saving Devices

h. Mandatory Turn-in Repairables (R)

Requisitions are also reviewed to det-?cirne if the

material requested Ls carriei by thue Ready Supply Store

(RSS). This is accomplished by searching the iS3 inventorv

catalog. If the material is carried, the DD Form 1348 is

returned to the customer 3epa:tmeat for subseguent submis-

sion to the RSS.

-



" For items with part numbers provided, a review of

the Master Cross Referenc. List (MRZL) is performed. If a

match is made, the stock nimber is v.rified agaiast thms Navy

Management Data List (NMDLI to dete mine its validity. If

it is a good stock number the regiest is returned to the

customer department for prepiratioa of a standard stock

requisition. if a cross reference is not made Dr if a stock

;- nuiber proves erroneous based upon t2:? NMDL revisw, a final

attempt to cross reference the reguested item to a national

stock number may be made utilizing the following

publications:

a. Afloat Shopping Guide

b. Federal Supply Schediles

c. General Services Administratin (3A) Catalogs

It is important to note that the degree of effort expended

upon cross referencing i given procurement request is

directly dependent upon the workload and the level of expe-

rierce cf the personnel assigned to t - task. .,t all iteMs

are reviewed; only those which the :eviewer feals are prima

candidates for cross referencing based upon intuiticn an!

experience will be rigorously revie.wal. Upon =Dmpletion of

all checks and reviews, a n-standa -d stock reguisitions ar-

forwaided to the Purchasing Branch.

2. j hasin_ Branch Review

" The Purchasing Branch of the Supply Department is

responsible for the acquisition Df all ' an-standard'

* material required to support the operation of the Naval

Postgraduate School. The term 'n.n-standard' refers tD

material which is not roatinely stockpiled in government

warehouses and has therefors not b-en assigned1 a national

* stock number for purposes of oriering from selected stork

points.
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The tasking of this o:ganization is like that c'f 3ay

procurement or gan izatio n wi.thin the= Defense D:-a'm sn t

however, it is unique "in the sense that the ratio o-f 'ron-

standard' to 'standard' stor-k a_-gu sitions is heavily

inflated in favor of 'non-standard' iaterial. In most oper-
ations the typical mix might be 23% 'non-sad a r' ad 801tU 'standard'. This is completely atypiza. of the operation at
the Naval Postgraduate 3chool where the above mix is
Inverted to 80% 'non.-stanlard' and 23% 's-tar.iard'. This.

dispari'ty is attributed 63 the unilia nature of activini'e

associ6ated with a unilversit-y 9envirornment wh~erein th?

majority of material azqaisitions 1-9 fo)r itans which are

not of a m ili.tary nature and are therefore not maintainel

within the supply system.

Material acquisition is initiated by the submission

of a properly prepared DD 1348 or DD 1149. The-se documents

must have been properly screened by the Comptroller for

purposes of obli-gating funds for payment, and the y must have

been reviewed by personael in Issue/Receipt :ontroi for

possi4ble I'lling' by way of 'stanlari' stock. Ifeiero

these actions is incomplete, they are returned for appc-

priate actiJ.on and further procuramant actictn is susppr~nd.

Visible evidence of appropriate ac:tiori is certified by the

appearance of the Comptroller's stamp in thes ippTr right

corner of the document aad a date stamp on the oack, zccom-

pl shed by Issue Control dhien the dozumen-t enters the Supply

Department. These documents must zcontaiLn sever-al Pieces of

iLrf ormati-on without which procuzemen' act--n can-nct be

in,.'t-iat ed:

* a. DOCUMEIT NUMBER---riis namber cn sis4E ts of a unigue

uni idr~tfie coe, the julia late upona which the

requisitioner preaacd the dumt, and the requisi-
ticner's next sequential serial number. rhbis number
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must be unique in the since thit the requisitioner can

identify a given acluisition Erom all other acquisi-

tions given oaly this number. EXAMPLE:

N123 45-218 3-1001

b. NOHENCLATURE---This is a description of the material

or service which the requisitiDner desires. It may be

formaned in whatever manner the requisitionera wishes

but it must be unlerstandable to personnel within the

Purchasing Branch and must contain sufficiently

explicit information to fazilitate the procurement.

Such things as size, color, tolerance must be included

to avoid any unnecessary delays. Of partizular note

the need for SOLE 33URCE dozaaeatation. SOLE SOURCE

refers to the reluisitioners belief that the material

cr service can only be provided by a particular

vendor. If this is in fact the ca s e, ths requisi-

:lcner must pre:?re a statement sufficiertly

documenting why no other vendor c-an fulfill the neel.
QUANTITY---The amouat of the 3e9rvice or physical goo!

lesirel by the requisitioner.

i. iSTIMATED AIOUNT---rie dollar anount/cost of th=e cood.

cr services.

.. 'qEZQUISITIONER---rhe identifization of the order .ng

unit/department ihi:h is to receive tthe ocds 0
services.

f. PRIORITY---The degree of urg.nzy associated with a

given acquisition.

All incoming requests are s--cened by the supervisor

for degree of difficulty and dollar amount. After deter-

mining these factors, the supervisor assigns each request

based upon the level of kaowledge of each buyer and to some

degree the type of request involve., e.g. inprest fun!

reguests and maintenaace/rental agreements ace typically

assigned to particular bayers on a permanent basis. Thi
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allocati-on process is largely subj-3rtive and is bas-el uoon

the supervisor's experianze and knoiledge of existing hick-

logs on the desks of individual buyers.

Bac buer ece.ve their assigned acquisition

requests once a day, or possibly twire3 a day, dspendi-ng upon

the supervisor's ability to szreen his/her incoming basket.

These newly assigned requzests are logged int o the buyer' s

work-in-progress log. This log, and the individual entries

contine witin he lg, ill subsequently be utilized to

*produce a weekly backlo)g and aging report fo: use by the

supervisor in the future assignment of new requisitions.

The order in which each bayer processes assigne!

reguisitions is primari-ly dependent apon the priority asso-

ciated with each requisi-tion and secondarily upon teage.

It is important to note that the workload and the priority

system do at times combine to inhibit -the timely processing

of lower priorit,-y requisitions, i.e. it' i s possible for

older, low priomity requisitions t., remair, unworzkzed simply

because newly received rej i-Isit ions are of higher priori-ty.

At these times the supervisor is responsi-ble foc identifying

criti-cal cases in whi-ch 1tow priority requisiftions must be

given preference over high priority euiton. hr this

occurs, the supervisor is in reality tasked with accom-

plishing -,he completion of b:)ta aged low priority

requisitions and the timely processing of all high priority

requisitions as well. In short, an Lacrease in produc--: v:-y

is mandated. 4 delay in processing results in a degradation

of the 'procurement actioa lead tlze' (?ALT) attributed to a

giiven requisition. Ths PUI.T aeasureat Is a key indi-cator

of system performance utilized by every purchasing activity.

This indicator measures the 'wait ttnel experienc-ed on. every

procurement request betaeen t he- time iA.t enters the
Purchasing Branch until a ouyer his contacted a ven-dor and

comple-ted the necessary ikction r e1,i i: eI to Initiate t h
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actual supply of the material or se:vice. Suzh a meaSure-

meat is closely related to buyer ba:klog and the workloads

upon each individual buye.. However, the PALr measurement

' is also effective as an indicator of overall system perform-

an e and not just the performance of a single buyer. rhis

measurement is now being provi-e manually on every

* procurement completed to determine ta average PALT for the

system. It is a meaningful indicator of branch performance

which management relies upon f3r produ:tion/planning

purposes. The proposed system will zomputs this infcrma-ion

internally and provide a detailed aaalysis on each buyer and

* on the system as a whole.

C. AN ALGORITHM FOR NON-SrANDARD PR3CURENENTS

The following discussion is Lo ically organized to

provide a framework by which a givn procuremeat transaction

is processed. An attempt has b_-a made to structure the?

discussicn along algoritizic lines t. facilitate an under-

standing of the processes eich bayer must atilize whea

processing a single trarisartioa.

1. Procurement cf UOP Egu1imeat

The first decision that each buyer must make,

regarding the processing of a re-a sition is whther or not

a given acquisition is for AD? equio.:_ntserv:i... If so,

the buyer must determine f.om the _3timated prize whether or
not the sum total of t.iis acqu'si:in will exceed $1O,00.

If it does, the procurement must firs- be approved by ths

Chief of Naval Education and rraia& g (CNET). The buyer

begins this process by completing a 2276 and logging the

transaction in the Purchase Support L. This Ica consists
of the following columns:

* a. Julian date on the requist:oner's rsquest

b. Serial number on the -euisitione's r.quest



c. Next sequential numlDr In the log

1. Date transaction is 5eing logged

3.1 -_. Department code

f. Nomenclature

g ;. Activity to which this actior is being referred for

procurement

h. Number of different line iteIs being procured
Li L. Dollar amount

j. Contract number assigned by procuring activity

Upon completion of the 2275, it is forwarded tc the

Chief of Naval Education ind Trainin3 (CNET) for procurement

authorization, and no farther action is taken pending its

return. Ultimately all approved reguests will be forwarded

to NSC Oakland for action.

2. Procurements from )ther Government A encies
If the procurement is for &D? -qu.ipient/servic=, but

will not exceed $10,000, or if the procurement is not for

ADP equipment/ services, the buyer will begin procurement

action by determining whether the items requ-sted car. be

provided by some source within the federal government, 9.7.

the Government Printing 3fficz., FBIs-ral Prisons Industry,

etc. Where possible, thesa sourceS ire utilized to mnnuze
costs to the Government. Acguisi:ion from these Government

Agencies are accomplished on an 1153 De-livezy 3rder citing a
locally prepared contract aumber. rhis contract number iS

seguentially assigned fron the 'F' log and is unique to each

procurement. The 'F' log is coaposed of tac following

columns:

a. Julian date of regaisitioner's c-guest

b. Serial number of regqaisitioner' - request

c. Next sequential number in the log

1. Date transaction is L:ggei in

e. Department code
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f. Nomenclature

;. Vendor is local or oitside the local area

h. Tenant activity

i. Dollar amount

3. Federal Su Schedule Pro=arqments

If the material/service is iot available from agen-

cies of the federal government, the buyer must determine

whether it can be procure on a n existing contract

previously established by the General Servizes

Administration (GSA) rhese contrazts are referred to as

Federal Supply Schedules (FSS) aad must be atilized whe.

available. As in the previous ex~amle, a Delivery Order is

prepared citiag the vendor with which the Govzrnment has

contracted to provide the given go~ds/services. However,

the FSS number will be cited on this Delivery Ocder as well

as the lccal purchase order number. As in the abov= exampl-

this transaction will be logged to ta? 'F' log.

4. Procurements Ezeelina $ 25,32 Local Li"tat-on

If a given aguisition zan -ot be .iled a;

Government source or can t be provide on an. exist.ng ?S

concract, the buyer must next detezrxine whether the goo.s/

services can be procured fr less thar $25,000. Thi is iJ th

current im-taticn of local procure. at authority and is the

determining factor as to whether a given aquisition can be

contracted locally or must be referrea to another

contracting authority haviag a hign_ limitation. Fo: tho)s

- items in which the estina 91 dollar value _e xes -his

limitaticn, the buyer will prepare a 2276 and log the trans-

action .. the Purchase Sapport Log. ?urther procurement

*- action at the local level is suspen-d and th ac*.vity to

which the action is referred will ultimately provide the

Purchasing Branch with a zopy of the -ompleted zontract.
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5. Procurements Less rhar. $503

At this point in t4e processing algorithm, the buyer

should have eliminated procurements !n excess of $25,000.

In order to continue the buyer must next determine whethzr

the sum total of the a~iisition will exceed $500, for

coapetitive bidding processes are re_aired for acquisitions

exceeding this amount.
First, let's cDnsider the zase in which no competi-

tion is required, i.e. the cost of tais transaction will not
rq exzeed Z500. The buyer has tdo potenti-A. means of

fulfilling this acquisition request, and if this transaction

does not exceed $150 a third ootion Is also available.

a. 1155 Purchase Jrder

The buyer may prepare an 1155 Order for Supplies

or Services by selecting a vendor from the Small Business

Index file. This file has been establish- in Federal

Supply Class (FSC) order to facilitate such assignments,
i.z. i is arranged by type of material suppliea by the

vendors. Each vendor may have more than on Lndsx card in

the file if he/she suppli*l a 's de range of mate ial.

b. Blanket Purchase Ajreeneat

The buyer may select a vendor with whom a

Blanket Purchase Agreement (BPkI has b-en negotiated. This

type of acquisition is by far -he least costly to process i.
that the vendor has agreed to post all orders to an ooen

acccunt and provide a sin gle itemized bill on a nonthly

basis. There are two possible options:

(1) The vendor agrees to p.-vide naterial based solely
upon a phone request from tae Pu:chasinj Branch. In

this case, the buyer will pass the order t: the vendo-

over the phone and dill provid the vrn or with tne
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BPA number and a segaential call number extracted from

the 'A' section of the 'F' 1og. To 1dcuzient this

transaction the biyer will pceoa.e a DD 1348.

(2) The vendor requires a hard zopy document prior to

processing the order. In this case th- buyer will

prepare a 4270 citig the BPA nimber and a sequential

call number extracted from the 'A' section of the 'F'

log. the origi1al is provided to the vendor to

initiate the procurement.

c. Imprest Fund

In those cases in which the cost do-s not exceed

$150 and the vendor is it a BPA vendor, tac buyer may

process the acquisition as an Imprest Fund ordec. This type

* of procurement is like t~at of a petty cash tzansaction in

the civilian sector, i.e. the requisitioner is pzovide=d with

cash to pay for the mater'il or service and is obligated to

return a paid sales voucher to the Ip:est Fund Zashier, or

the vendor may agree to provide the material ZOD. If the
vendor will accept a telephone order a DD 13J is prepared

to document the transae.:on. If am requires i hard copy

document a 4270 is prepared and mailed or hand carried. In

either case the transaction is log ag in the '' log which

contairs the following columns:

(1) Julian date on rejuisitioner:'s requisition

(2) Serial number on regaisition-ar's requisition

(3) Current date

(4) Next sequential namo-r In 'Y' log series

(5) UIC or department of requisitioner

(6) Description of item

(7) Vendor's name

(8) Large or smll busiaess indizator

(9) Dollar amount
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6. Procurements Excelin $ED)

Now, let's retira to the :a_- in whi:a the cost of
the acquisition will exceed $510. At this point the buyer

knows that the cost will be betwean 3500 and $25,000. This

is the range in which the buyer is required to solici- three

or more competitive bids o accept the submission of a 'sols

source' statement from the requisitioner justifyirg the
• existence of a single a:ca.table vanior. Sole "urce is the

exception rather than tha rule ani nus- be closely scruti-

nized with a view towarl ?romoting conpetition as opposed to

diiinishing it. The barden of p.oviding the buyer with

adequate sole source justification is on the zruisi:--oner.
All subsequent processing is handle in the same manner foz

both sole source and como.etitive billing, i.e. once the
ultimate vendor has beea determinei, comple-tion of the

acluisition process is iaentic!l.

7. Blanket Purchase 11reements

The buyer may ?roceed by letermlnin whether a

* particular acquisition naf be fulfilled by a BP& vendo- (Sa -a

previous explanation of B? process). This is accomplishel

by determining two things:

a. Whether the total zost cf the i:2uisition is less than
$10,000.

b. Whether the vendor in questioa has ngegotiatsd a BPk

agreement.

If the answer to both taise questio.ns is yes, then BPA

processing procedures as previously discusse.i are fully

applicable.
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8. Purchase Orders aal Purchase Su2Ort P:ocedur-s

If it is deternia-d that tie cost of azuisition

will exceed the $10,003 limitatio associata w i h BPA

procurements, a check iust again be made to determine

whether the cost will also exzeed the S25,030 local

contracting authority. rf so, the buyer is p-ecluded fro

issuing an 1155 Purchase Order aal must prepare a 2276

Reguest for ContractaaL ProcuBRent. As previously

discussed, this t.ansaztion is in ?ffect a raf-rral cf the

acquisition process to in activity with a higher contracting

authority. The Purchase Support Log is used to document

this transaction. In ti- event tiat the aczuisition in

question does not exceed D25,000 th?. buyer is iathorized to

prepare a standard 1155 Purchase )rler and document the

transaction by logging it to tae 'I' log. This Iog consists

of the following columns:

a. Julian date on requisitioner's onuisitio_

b. Serial number on regiisitioner's requisiti.n

z. Current date

1. Next sequential numb.r in the 'I' log spries

e. UIC or department ilentification number of e uisi-
tioner

f. Description of material

g. Vendor's name

0 h. Number of items on this order

i. Vendor's locality

j. Dollar amount

Returning again t the questin of whethe- a given

acguisition may be fillead y a BPA vendor, -the final issue

is whether the vsrdor ba-i cDnside d has negn-tiated a 5Pn

agreement. If not, the ouyer has a) option but to cmplstle

the acquisition by prsparing an 1155 Purchase 3rder as

* previously discussed.
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The preceeding sections :garding the current

processing procedure were guite ioa; aad rather complica ed.

The following is a capsu~ized sumnary of the najor catego-

ries of transactions discassed:

1 1. Purchase Orders---These are contractual agreements up

to $25,000, which are prepared on an DD 1155. Thosc.

under $500 do not :eliire comptri-c._ve bid:ing prior ts

award. Those above $503 do ce.uire a minimum of 3

competitive bids ex--ept as rioted ir the chapter on

material acquisition.

2. Blanket Purchase Agreements (BPA)---These types of

transactions are in effect a Form of charge account

established by written agreem-nt with specific vendors

who have agreed to furnish naterial or service or

account and provide in aggregated bill oa a periodic

basis. A contractuil agreement already exists at the

time a buyer receives the prozucament for action.

3. Imprest Fund---These types of transactions are similar

to a pl.tty cash transaction ia the civilian sector.

Material may be ordered by telephone or- mail for

delivery COD, or tne :equisitio-nr may be provided witi

cash to pick-up material it th- vendors piace of busi-I.!. ness.
4. Orders Under Contrazt---Transaztions of this type are

affected utilizing rrtract s p:viously negotiated by
another activity. k typical exanple might be the use of

L a Federal Supply Sciedule (FS3 o: standing con:raCt

negotiated by a high-Br authority. These may be referred

to as a Delivery Order.

5. Maintenance/Rental Agreement--- These transactions

r invclve the establisament of in oper coatract (typi-

cally long term) in which the rndor acreas to provide

a piece(s) of rent al aq p -nt, lad/or sezv-c -

31



I

specifically deroted piece(s) Df equipment for nego-

tiated sum cf money.

5. Agreement with Civilian ]niv-zity---Thes- agreements

are negotiated with various zivilian unversi _es to

provide for the -dacational 3.ervJces they offer to

government employees pursuing oourses of stady at those

institutions, e.g. tlition, thesis expenses, etc.

7. Purchase Support rransactions---These transactions

involve procurements which exz?=e the small purchase

limitation of $25,30). Such t-ansactions are refcrrel
to other activities hiving authority to prccure?

material and servize in excess of this amount.

D. MISCELLANEOUS PROCESSrNG C3NSIDEaArIONS

The processing procedare citei throughout the preceedi-ng

scenario is sufficient to process 35% of all tzrnsactions

entering the Purchasing B:anch. The remaining 51 of il!

transactions fall into a wide range of categories. Two of

the more significant warrant recognition:

1. Minority Business=_s---This categorv irncluies vendors

who belong to memoers of minority razs or even

minority groups such is domea-oDaed businesses. Such

businesses enjoy si gnificant idvan-ages ovr= oth er s

because they are guaranteed first consideration.

Simply stated, they are issural of Tovernnent business

if it can be reasonioly assumel that th=v can fulfiil

the needs of the rejaisitioner and if the cost of the

material or service is reasoniole. Such vendors neei

not provide the material or s.rvice at the absolut:

lowest cost.

2. Small Business Set-asides---Procu:ements of this nature

exis: to promote small businesszs by diminishing the_
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competitive forces iithin the narket place with which

these businesses must cope. rhis has been accmplished

by 'setting aside' s:oecific types of procurements with

specific dollar limitations which may only be awarded

to small businesses under the aaspices :f the Small
Business Ndministratin. To jialify for cDnsiaeration

in this program, a 3isiness zust have a limited number

of employees and anraal sales Df less than a certain

dollar amount. In essence, this has :-sul-ed ia

limited competition between a fw gualifying vendors by

precluding larger venlors who night otherwise enjcy an

'unfair' economic advantage.

These special categories ire not within the scope of

routine processing beca-ise of a socio-political 'awa=9ness'

atuosphere within the Jaitea States which has promptesd

Congress to authorize these exceptions to the competitive

process. Such exceptions have been recognized as bein I '"
the national interest', ,.d have as a goal -.hz enhancement

of the social and political welfarze o) the disa vantaged.

I

L
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III. PROPOSED aYSTE S PEZIFICATIONS

A. BACKGROUND

Typically, a proposel system is foundel on a global

process view which reqaires end-to-.nd analysis of all the

activities composing the process as well as those which are

directly affected by the orocess. This analysis has two

objectives:

1. The possible redesigi of the or.cess as a whole and/or

of its constituent activities, ind

* 2. The analysis, intagatioa, evaluation aad functionai

design of the sapport facilities required for the

various activities which will onsitute t.e process.

This macro analysis view of t.e process may 1ictate

modifications in individial activities or re-assignment of

activities and responsibilities--sin:_ it makes no sernss to

autcmate and perpetuate aa unsatisfactory process. Even

* "good processes may need redesign to Eully realize the poten-

tial of new technology, and this is sntirely the case at

hand. As previously stated in the section on Scope and

Limitations in Chapter 1, the author's proposed MIS design

was to address the functiOnal r.sponsibilities of the
0_ purchasing activity as they are curr2-ntly assigned. Indeed,

re-structuring of funzti) nal responsibilities among the

various branches of the Sipply Department was tD be avoided.

This aspect of the author' s charter his curtailed complete
optimization of system pe.rfornance in that the purchasing

function, as it is organizatioally defined, does not

in:lude status follow-up -esporsibilities or iavoice certif-

ication and payment. The incorporation of the-- functional
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responsibilities would fizilitate tie developaeat of other

forms of management inf~rnatioa and greatly enhince the cost

effectiveness of the system. For example, the vendor

selection process could benefit greatly from feedback infor-

mation available subsequent to riterial receipt and

inspection. Feedback l3ops might be established whereby

punctuality and merchandise quality, could be monitored on

all vendors. Feedforward information to receiving personnel

would facilitate the process of mat-rial identifiation in

the receiving area and improve managenent control of 'frus-

trated', undeliverable material. A similar fesdforward

mezhanism could be employed to alert invoice certifi-cation

pecsonne. of the receipt of material and thus provide a

'tickler file' of work i: process. Such a system wcull

preclude delays in invoice certification by highlighting the

lose of receipt paperwork.

Obviously the scope of any system can cotinae to be

broadened almost indefiiitely, bit at some point such

systems cease to be purely informational in nat:ae and begin

to take on the role of transaztion rocessing systems. As

stated previously, this wis not the intent at the outset of

this study. The author has therefore tried to design a

system which provides oily managenent information. The

criteria utilized to de=compose the existing system ani

develop output reports to: maaagemeit purposes are d9pictel

6 in Table I The data elements which must be captured ti

provide this information wili be liscussed in a subsequent
section.

B. SYSTEM ORGANIZATION

The proposed system is composed of a logical zompilation

of transactions which document the various step: in -th:

procurement lif ecycle. As a gi Vn procur-nen: requss-:
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rABLE I

System Derelopuent Criterx.a

1. Types of Procurements 5. ork-ia-Process
I 2. Method of Procureaeat 6. Aged Backlogs i

3. Contractor Size 7. Referrals

4. Procurement Action Lead rime 8. Custoner Mix I
I I

evolves from the initial entry phase to the assignment of a
solicitation number and the eventual award of a contract,

its progress will be doctunantei utilizing specially designed

transaction coded input to capture each change in life cycle

state. System input will be editel and stored for daily

* batch updating of the iata base sin:_ there is no need for
* real-time updating or on-line luery rapability. Additional

discussion of this aspect of the system will be provided in

separate section referring to the uplits process. A serie =

of application programs nust be d.signed to perform the

K above functions and provide the necessary output reports.

' 1. i n t

The proposed systa will xc:ept input via a single

programmable CRT termiaal capable Df input edit functions

and forms generation. T is terminal will be locat d in the

Purchasing Branch and will be utilized to establish th e

initial record of each procuremeat request aad to update

each record with new iafo:mation developed as a result of

the procurement process. The initial record of each requi-

sition entering the system Will be input by a
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control-clerk/typist utilizing a uaique trarsacti:r. cc£

entry. Appendix A contains the '..nfrmation associated witn

this input transaction. It is in essence a skele-crizzi

record containing only tde barest essentials. Howevr',

foremost among these assentiais S the assignment of a

sp.cific buyer who is resoonsible fDr the 'cradle-to-grave'

processing of the requisition. rhis key elaIent will be

utilized extensively to establish responsibility for a given

procurement and to provile i sort key for iany of the

proposed output reports.

As a given transaction progresses th:ough th?

procurement process, its life cy:la will be documen-ed at

each significant change in stite. Following initial en:ry

into the system, a specific buys: will begin the task of

procuring the needed material. As dlszussel in the previous

chapter, this 's a complizated pro--ess Subject :D many rulas

and regulations. Depending upon th1 type of nterial, the

dollar value of the proZureaent, and the eisteace of

purchase agreements with namerous veniers, the ultimats path

to receipt of material nay be quite wa:iable. iwever, :hi>
entire process can be captured dtilizing six transaction

codes to represent the 7arious sta;Pes of the procurement

process. Table II zontains a biezf, general purpose3

- description of each of the thess transaction coles. A

detailed discussion is provided in sibs.quent sections.

As stated previo usly, Lnput is accomplished

utilizing a programmable :RT terminal, and du- to the rela-

tively small volume invo lved, a single terminal will
suffice. This single terminal will provide each buyer with

a skeletcnized display of the part'zular transaction code3

he/she wishes to enter simply by ty.inq -n the desired code

nuiber. All required and all optional .ta entries relating

to a specific transaction code woull be clearly depicted on

the CRT screen, and all input typel Dn the CRT screen woull
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Summary of Transaction Codes

CODE 3ENERAL PURPOSE

1 Establish a new]. received
reusto intesse

2 Assign solicitati-or namcber
3 ASSi4 n contract numbe: and

complete prozurament recordI

4 M1ake sele:;tel changes

5 Cancel a rsauis-itior

I 6 Refer reui-io o another
I procurement activity

be clearly visible to the person inputting the information.

Any errors would be readily apparent to the user. Actual

input into the data base would not occur as an m dit

result of key entry on the termnal. At the n-ime of key

entry, all data provi,6d-d :)y the user would be edited by -the

programmable microprocassr =esident inside the terminal.
K invalid entries would zaise the entire transaction tc be

rejected for immediate correction b the person. who input

it. This procedure insures that alL input is a:ccurats with

regard to format and data type. it also greatly enhances to

probability of correction and resubmission of invalid ipt

According to Gessford, "The decent-ral'zation oil data

input operations and the integratioan of data inaput into the?

job routii~es of the user group has ia some cases :educed the

cost and improved quality at the sane time, contradicti-ng

the apparent cost-guality trade-off zoncet zad showirng the
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overriding importance of employee motivation.... each data

input system should be zontrolled and operated by user

personnel, not by a centralized key- atry department-. Thiz

means that data input systems should be built on telepro-

cessing systems that include terminals at use: locations.

The old centralized batch system in which users submit

typed, or handwritten, documents to a centralized keypunch

department does not give the user sufficient zontrol over

input data errors mada by that department." (Ref. 1

p.137]. Given the relatIvely small volume of transactions

to be entered (approximately twenty per buyer per day), the

author is in full agreemeat with 3essford's input strategy.

" By coupling this strategy with the enhanced caoabilities of

the 'intelligent' programuable teraiial, it is anticipate.

that significant improvements in error detection and cc_-rec-

* "tion turn-around times are possible.

The following suosections :ontain a more detailed

discussion of the function of each transacticn code listed

in Table II Appendices A through F provide further guidance

regarding the data elements applic-able to each code.

a. Record Establishment

In the proposed system each requisition would

begin the procurement process by bzing load into h
system utilizing a 'TC1' transaction code. 3alv the very

basic elements relating to each requisition would be

* captured at this point, i.e. the 1docment number, the date

received, the priority, and the code of the buy=r assigned.

In this system the TC Euld be enat=.d by a clerk-typist

utilizing a data input/output terminal. This input function

E could also be performed atilizing i keypunch iachine and

cards if necessary. However, sach systems have become

outmoded, qiven the high cost of zac stock and the expense

of renting and maintaining aechanical keypunch and card
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reader devices. The relatively small rental expense of a

terminal and the on-line edit functions which they can

provide makes it the most cost-effective method for input-

ting information.

b. Completion of the Procurement Record

Upon completion of the initial iaut process,

utilizing the TC1 transaction code, the clerk-typist would

forward the requisition to the designated buyer. An auto-

mated record of the requisition woull now be resident in the

data base and the existece of the orocurEment action in a

buyer's backlog would be visible to the supervisor. In

adlition, the Procurement Action Lead Time (P4Lr) 'clock'

would begin running at the time the TC1 was entezed. At

this juncture the buyer would be responsible for all further

processinq. Table iI depicts the various options available

to the buyer. Typically, for transaztions amounting to less

thin $500, the buyer wouli select a vendor and enter a 'TC3'

transaction code via the terminal thereby completing the

procurement process. For procurements exceeding $500, the
buyer would enter a TC2 dczumenting the solicitation of bids

frm various vendors and upd-ting the transactio recorl

with the solicitation namo.r. Following the responses from

the vendors and the selecticn of th. winning vendor, th:e

buyer would enter a TC3 to comullete the procurement. During

all phases of the life cycle of a given procurement, the

supervisor and buyer coull be provi with hard copy prog-

ress :%ports. More appropriately, they should be pr~videi

with daily exception reports listLng those procurements

which exceed expected prozessing tineframss. Such reports

woid warrant close scrutiny by the supervisor to better

establish priority processing efforts for the workfozce_.
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c. Referrals

In addition to routine processing atilizing TC1,

TC2 and TC3 entries, the buyer might, depending upcr. the

money value or special nature o f the pr een-, be

required to refer the raquisition to another purchasing
activity. These procurements would be entered utilizing a

TCS transaction code ind would documen: the Uni':

Identification Code (UI::l of the new activity havin.g

procurement re sponsibil it . As these ac-:iv:ias issu

contracts in fulfillment of their responsibilities, they
are required to forward iaformation copies to the initiator

of the request. These copies would be receivad by a clerk-

typist and entered into the MIS utilizing a T:3 to document

completion of the procurement. Again, excep~tDn reporting

on overaged referrals shoild be generated.

d. Changes and Cancellations

TC1, Tz2, TC3 and TC6 transactions zompose what

would be termed 'standard processing procedure'. However,

some facility must be built into the proose1 1IS to allow

for chaLges or cancellations to orocurements previously

entered into the system. rhe rC4 and TC5 have been propcsed.

for these purposes. The rC4 transiction code provides the

buyer with the capability to change, by overlaying, all

previously input information except the original document

number provided by the castomer. ro change the document

number, assuming it was entered in e.rror, tft_ buyer would

first have to cancel the errDneous record utilizing a TC5

cancellation. The corra.:t document number wDuld -hen be

re-entered utilizing a ned TC entry. This double input

procedure is proposed as a safeguard to preclide the inad-
vertent alteration of correct rC1 entries. a buyer who

wished to correct an _r:oneous document number would be
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required to input two separate transactions. Td_ _C5 canrel-

K lation would require the positive selection and input of a

reason code for the cance Llation. In addition, each TC5

entry would generate a letail-d cancellation listing for

supervisory information.

2. U

As proposed by the author, the new MIS will be

updated on a daily basis with the validated inout discussel

in the preceeding section. The update process would ut:'_iz.

an application program d.signed to posm input transaction3

to a master file containing information on all active in-

completed procurements not yet purgel. New records would be

opened in the file for aawly receired procura-ents. New

information, documenting a change in an alreoady existing

record, would be added to the file. It is impoctan - to keep

-n mind tha- this information has alc.ady been validated for

errors in format during the inpat prccess and the user

should not expect many, if any, update errors.

The system has zocen desigied as a batch update

system after careful analysis of tz d.aily busiaess routine.

The author found no evidei:e that ral-time updating cf tht

data base is necessary. rhis is t.ue primarily because of

the processing rocedure already in use whereby a sin!g

buyer has 'cra dle-to-gra e' contrl of each individua1
.6 procurement. Given t. e relative ly small number of

ransactions being processed luring the day, any inquiry

regarding a given requisitions status is easily answerable

if a change has recently occurred. Procureme.as for which

no change in status has taken plac- will be accurately

reflected on the previous lays output reports. Informantio

regarding the status of procurements as of the prec-eing

day is considered more than adegaat - for workload and

backlog analysis purposes. Real-tins updating of the data
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base and on-line inquiry c.apaoilities are totally unneces-

sary and will only add to the cost a maintenance problems

associated with the systen.

As in any syst.i, the correct saguencing of

transactions is paramouat to the successful posring of

input. In the proposed system, s-guencing will be accom-

plished on two levels. First, only one buyer will be

responsible for the 'cradle-to-grave' processing of a given

procurement after its initial entry into the system. This

should insure a degree of continuity to the input

transactions in that a buyer would not logically attempt to

complete a procurement without first opening a record for

the procurement. Likewisej, a buyer would not logically

attempt to refe_ a procu: ment to another act-vity it

contract had been awarded locally. ro prsclude human error

in which this logical pcoz.dure mighr_ be violated, a second,

positive control feature would be iazorporated in software

to insure the proper sagiancing of transaction codes when

used in conjunction with i batch uplate procedure. Table

III depicts the proposed .pciority for processing the various

transaction codes into tqa system. Input data would be

physically sorted prior to posting to insure compliance with

this table.

The update process discussea thus far pertains t

the updating of the data oase with n-w information. However,

as in any system some means of purging inactive, completed

procurements from those still active and pending procurement

action is reguired. The author proposes a monthly purge of

the master record file in dhich all c:Cords containing a Tz3

or TC5 entry are deleted from the naster record and movsd to

a history file of completed procurements. Both the TC3

completion and the TC5 cancellation would be considered

end-of-work-in-process inpats, and by mnving sucti records to
4 a history file the inexo: ble growta of the ais-ter record
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76*

file would be precluded. Given the 1,000 nei prccure ien-

* requests each month and tie need to prepare pricd.,.c hard-

copy reports of all active procuremeats, this purge process

seems most appropriate. rhis is spazially tra in light of

the considerable number of sort passes which will be
required to produce tailored listings by buyer -ode and

document number. It is aisoltately imperative if the system

is to remain compatible with microconputer techaology.

C. REPORT GENERATION

The proposed HIS is bisically i monitoring tool designed

to record, track and lozament tnC receipt, progress and

award of purchase requests. It originates when the requisi-

tion is first received in the ?u:chasing Branca and "4

continuously updated by the buyer to reflect the most recent

r&BLE III

Transaction Code Processing Priority

PROC ESS
PRIORITY CODE

.- 1 TC1I

2. rc2

3. TC6

4. TC3

5. T4

6. TC5

S1



status of each procurms-at request. Once re=Drded, the_

requisition is monitored through the buying cycle. When a

solicitation number is assignel, tie system is uadated. When

referral actions are takea or revisions are made -he system

* is updated, and when the requisition is awarded or =ancelled

4,. the system is updated. Each of these updates are reflected

in hard copy output reports desigael to provilde management

and individual buyers with information regarding their

performance. To assist in the analysis of these reports a

detailed description of data elements contained wi-hin them

is provided in Appendix G.

1. Daily ReMrlts

* As proposed, the system would aenerate most reports

on a request basis. That is, to raguest a report, the user

would simply enter a special report identifier zode into the

batch update. Naturally, some zports would be requestea

more frequently than Dt _ers. The following subsections

describe the daily reports produced ay the system.

a. Daily Listing of Update rransactionS

The Daily Listing of k1I Update rransac-ions

would generate a hard copy of all transactions entered in

the update. It would be outpat automatically without

reguest. This listing 40ud becoms a permanent record of

all transactions processed in a given update and thereby

provide an audit trail and/or means of id-etifying ani

correcting transactions waich may hive been entered errone-

ously. It would appear as an 3)/33 image 3f the input

transaction. a typical daily update would contain:

(1) 48 transactions to .stablish new records

(2) 9 transactions to establish solizitation numbers

(3) 48 transactions to sstablish cDntract/order numbers

(4) 8 transactions to document canages -o existing records
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(5) 1 cancellation trlnsaCtiop.

(6) 1 referral transaction

b. Detailed Listing of Active Procurements

This listing contains a detailed reco-rd of all

procurement requests currently hell in the system. It is in

document number sequence iad provides the user with a means

of cross-referencing sp:ec-ific procursments to the buyer

assigned. Currently no such systea exists. Based upon

monthly receipts of 1,303 new reuis-itions and an average

PALT figure of 13 days, this Listing would generate approx-

imately 1624 lines of ou:put. See Figure 3.1.

c. Daily Summary )f Work Pcocessed/Current Backloj

Report

The Daily Sunmary of Work Proc.ssed/Current

Bazklog Report would contain a summary of the previous days

work and the current backlog. It would pres--t aggregated

totals only and would not address iadividual buyer statis-

tics. See Figure 3.2.

d. Daily Completions/Cancellations Report

The Daily Completions/Cancellations Repor: would

be sorted by buyer code and would contain a total count by

buyer of all TC3 and rC5 transactions post-i during the

upate. It would also list the total number of new receipts

by buyer. See Figure 3.3.

e. Daily Customer Mix Report

The Daily Customer Mix Report would provide

information on individual customers. It woull be sorted byK UI: for external commands and by lo:ument serial number for

K internal departments and divisions. This report would list

the total number of procurement atlons :ceivel f:om each
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IID_etLaileA Listia_ of Active ProcuremI -s

DOC SLCT CONT DATE B DATE DArE RESP UIZ PR
NUM NUM NUM PRI REZD C C3MP REFD DUE REFD ESD TYPE

Figure 3.1 Detailed Listing of ictive Procurements.

Da1, 1.y of WEk Procjisse/Current SackloI

I REQN RECD __ REQN AWARDED __ REQN SOLICIT -_ I

I IITOTAL CANC -- REQN BAZKLQ3

Figure 3.2 Daily Susary of lork Po:cessed/Current Backlog.

customer, each customer's percentage of the total workloai

volume, the total number of procuren.eits awaiting completion

by custcmer, each customac's perceatage of the total volume

awaiting completion and t~a average PLT by customer. Ses

Figure 3.4.

f. Daily Work-in Process Reort

The Daily Work-in-Process Report will be a prin-

ciple working documeat depi:ting each buyar':s

workload/backlog status in detail. Its primary sort would be

by buyer code. Within bu er code e-ch transaction woull be
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D ilv Cow._let -ion s/Ca ncallitions Report

, B TC3 rC5 rzI
_ (c9_2R ) (:AN Z rAL (.ECD)

* 01 8 1 9 1

" 02 2 3 2 2

03 3 4 76I TOTAL 13 5 18 9

-- Figure 3.3 Daily Completions/Ciacellations Report.

raily Cus:ormer Ilix _RB 2rt

REQN TDT
g. U : FECD REON REi)N RE21N ZA T
04629 55 96 300 94 20
05119 2 4 23 6 19

- TOTAL 57 100 320 100

Figure 3.4 Daily Customer Mix Report.

listed by document number togetha_- with the date it was

6 rezeived, the priority, the solicitation number, the date

referred if applicable, and th r anticipated referral

response date if applicable. At th. bottom of each buyer's

portion of the report, an aggregated total of all

I
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.I Daily Work iq Pro-ess Report

B DOC SOLT DATE DATE RESP
C NUM NUM RECD REFD DUE PRI

-BUYER TOTAL EXCEEDING 30 DAY3 OLD: XXX

BUYER TOTAL PROCUREMENrS REFERRED: XXX

Figure 3.5 Daily Work in Process Report.

transactions exceeding 30 days old and an aggregated total

of all referrals shouli be displayed. This listing woull

average 624 lines in length aasel Dn a 13 day PALT. See

TF4;ure 3.5.

g. Report of Purohase rraasiations on Referral

The Report of ?urchase rransactions on Referral

Ia detailed list of all active -reaferrals (TZ3 or TC5 not

posTed) sorted by document number. it con-ais the buyec

code, the date received, tae date referred, the anticipated

response date and the prircity. See Figure 3.6.

2. 12onh~ l ReR orts

Equally important, but 1e3s frequently required,

would be information desi;ned to assist manageaent in th

'0 preparation of external as well as internal reports t0
superiors. Typically, these reports deal with !onger term

analysis and are used for long term production and plarnning

purposes. The follcwing reports would be provided on a
monthly basis or more freqaently, if d-sired.
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Dily Purchase gransactioas on Referral

DOC B DATE DATE RESP

NUM C RECD REFD DUE PR_

TOTAL FOE THIS JI: XX(

Figure 3.6 Daily Parchase Transactions on Referral.

a. Monthly Custozer Mix Report

The Monthly :ustomer lix Report is similar to

. the Daily Customer Mix Report discussed in the prpvious
section. However, it wo.ld contaia an aggregition of one

month's transactions as is name iaplies.

b. Monthly Completions/Cancillations

The Monthly Completion/Zncellation Repo-: wouli

be similar to the daily report liszussed in the previous

section. It would contaia a monthly aggregation by buyer

code and in addition woull be secondirily sort_1 by purchase

type in recognition of the diff"rent production rates

attributable to each type of procuranent, i.e., some types

of purchases are easier to effect than others. See Fi4ure

3.7.

c. Monthly Referc)a1 Analysis Report

The Munthly Referral Aaalysis Report woul

K provide management with information regarding the rate at

which each specific customer's rguests are _refe-red to

p5)



Figur 37onth l Co m pletions/Can nllations Re po t. I

TOTAL FOR THIS EUYER: XXX

/.) Figure 3.7 nthly C~.pletionsfZancellatiois Report.

other purchasing activities for action. It would be sorted

ir. customer order and would contain the total number of

reguisitions awaiting action by a :ferral activity, the
total Lumber of requisitions held in% the systai (refer-ral-s

plus ncn-referrals), and a percentage referral rate deter-

mined by dividing the former by the latte.r. See Figura 3.8.

d. Monthly PAL? Report

The ronthly PALT Report will be key indica-or of

purchasing performance. This report will be stra:'fied bv

purchase order, delivery" order, inorest fund, BPA and

coatracts. It will list the moatily total of completed

procurements under these headings. In addition, the PAL_
for each of these headings would b listed by =omputing the

difference between the late cf rezeipt and the date of

completion on each transaction. Sea Figure 3.9.

e. Monthly DD 1057 Report

The Monthly DD 1057 Report is a sammary of all

transactions of $10,000 or less. It is s-rat-fied nto

v arious sections which address contractor size, purchase

51
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" 1 SMonthly Referral jnaly:sis Rep°-rt

TOT rOT
UIC HQe .EFD REFD

I 04629 1000 50 5

I 5119 100 10 10
TOTAL: 1100 60 6 I

Figure 3.8 Monthly Referral Analysis Raport.

M onthly sT pE i

TZ3 A VG

BPA130 10

I MPREST 30 12

PUR ORDER 75 20
S.DEL ORDER 2 30

:"CONTRACT 1 30

Figure 3.9 Monthly PALT Report.

method ard purchase type. For ?uap:ses of the proposed

0output report, the output lata shoull be listed by lire item

corresponding to the apprpriate iin- :n the actual DD 1037.

Each line would contain 3 total fD: -he actail number of

reluis'tions processed to zompleti-n (rC3) durizg the mcnth,

and a total dollaA- value Eor the a:nth. See Fi-i: 3.10.

52



Ur

I Monthly DD 152 29229t

I '"COMP DOLLAR
SECTION LINE ACTIONS VALUE

A 1 119 96,086

A 1A ) 0

& 1B 119 96,086j A 2 705 173,568

A 2A 13 803

A 2B 692 177765

B 1A 3 0

B 1B 35 1085

Figure 3.10 lanthly DD 1357 Report.

f. Monthly NAVSUP Form 83 Rap~rt

The Monthly NIAVSUP Form 80 Report w:uld contain

purchase statistics for use by th? Naval Supply Systems

Conmand. Like the DD 1057 report p:viously discussed, it

would stratify purchases accorlin tD various headings and

subheadings. Each line 3f the aztia! report has a unique

number associated with it for automited reportiag purposes.

Some of the headings aad subheadiags are small purchase by

procurement type, purchases referred to other activitis,

noa-competitive purchases, PALr, begianing work in process,

receipts, cancellations, completioas, and ending work in

process. The proposed M15 is desigied -o assist management

by captu-Ing the data elements n.ice:ssary zo automatically

generate the total count and dollar value associated with

each of these headings. See Figire 3.11.
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Monthly IAKSUP Form 3) Report

LINE ACTIONS DOLLAR
01 157 4 0, 000I

02 48 143,000

03 7 5,000

* Figure 3.11 Monthly NAVSaP Form 80 Report.

g. Monthly Histo.y Report

The Monthly iistory Report would contain

detailed listing of all zompleted :- narcelled prozurements

purged from the syst=e durin; the montaly urdate.
Appearance on this listin; would mick :he end of the trans-

action life cycle, and is suzh would warrant retention of
this listing for audit trail purposes. This listing would

contain approximately 1,15) liaes of output eazh month. S

Figure 3.12.

D. DATA ELEMENT SELECTION

The identificat ion of specifi: ita elements ns a.edd in
an information system is deduced by studying .he information

needs of management. This informition when traasformed to -
mazhine-readable form, and organized acco.ding to prescribed

conventions is called a data base. The contents of the
proposed data base is railly the cesult of co.onsiderable

analysis of the work site and the routine proz_ssing proce-

durt. The information it contains his been screened against
the myriad of possible data elements assccia-tead with th s
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12onti 1 H4story E-21

DOC SOLT CONT DATE COMP B PR PR DOL
NUN NUMl NUMl RECD DArE ESD PRI C TYPE nTiHD VAL

Figure 3.12 lanthly History Report.

*purchasirg process and E:)un d to ;te highly positive

correlation with the type of infocrtion whiczh procurement

- - managers need. Primarily, it zontains all the ftita elements

necessary for external re:),rtiag pacposes, how-aver, it also

p rovi*des additional elements of particular interest at the

local level, e.g. buyer code, reason for cancellation,

*referral UIC, etc. Eazh of the elemernts 's absolutely

necessary to the proper functioning :)f the proposed system

and are reguired for the production of the proposed output

reports. To assist in taie development of the data bass and

to avoi-d mi.sinterpretatio- of data eLaments, a data elementl
dictionary (DED) has been incorporatad into Appendix G.

Analysis of the work site- and the manual process~ng

procedures revealed the existence oE broad areas inwhich

*maaagement control can be enhanced. The primary problem

facing management is a lazk of timaly information regarding

the real-t"me state of the Purc-hasin; Branch. rhat is, the

supervisor is only aware, in any ?O)sitive senase, of the

*inputs to the system and lacks dailf production and backlog

information with which to inalyze the efforts :ofL individual

buyers. This is true bezziuse of the labor int-ensive nature

OfL most data collection systems anl 'the demand which they

*plice upcn scarce productive resouces. Th.-e Singl !aCon-_:cl
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system currently in use is a local fLrm compolted bv -ach
p.

buyer on every procuremeat. Known as a Supply De.partment
Purchase Statistics Form, it is composed of a series of
boxes which the buyer anatates to reflect the categories

" pertaining to a given procurement. The data elements

contained on the form are those iscessary for ext-ernal

reporting purposes and thas have 1irect application tc ths

type of management information developed within the proposed

automated MIS. With only slight od:ificatio., -:his form

* will be ideal for use in conjunction with the proposed MIS.

The data elements listed on the form ccu!l be easily

augmented with the ba aa ce of the addition-al elements

contained in Appendix 3. All of te elements required by
the proposed MIS would then be przs.nt on th- form. Thi-

wc ld provide each buyer with a written record of each of
the days transactions, which could taen be utilized, at -:he

convenience of the buyer, for key entry at the :nour

terminal. .ontinued use of the Eo-m would also provide a

secondary or parallel data collectioa machanism for use when

and if the automated system became iaoperable.
K[. The quality of information derived from any -ata base is

directly related to the giality of tae data base itself. For

this reason considerable time and efffort have b-en expended

in the selection of the elements whizh it contains. With

good administration, the elements found in Appendices A
through G will provide all the flexioility needed for future

development.
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IV. 5SIS.O SiR-2

A. INPUT

Data input is critizl to the design of any system.

According to 3essford, the success of the system depends

upon the quality of input data as l.cfined by accuracy,

completeness and timeliness. rhese th:ee attributes must be

properly integrated to insire the otes±tial acceptability of

the output module. The author partiilly addressed the 4ssue

of data completeness in a prior szction on dita element

selection, wherein the key elamets iRpacting upon management

decision making were proposed for data capture (See Appenlix

G). However, any discussion of completeness mus-t also

address the issue of iaut requi:ments imposed by th-e

system design. In short, a measma:- - of inpu- volume, as

dictated by the scope of the praposed data elements, is

necessary to properly 'size' the system. ... 0r:mary

* factors impacting upon this anilysis are:

1. The number of transazticns to be processed

2. The number of characters per transaction

* The number and types of transacti)as to be processed have

been determined by survey of the work sitn- Th- number of

characters input for each type of transaction is computed in

Table IV.A summary is provided in rible V. Admittedly, such

an analysis is only a. -stim-ate, bit 4t is sufficiently

accurate to formulate a .- jneri impression of the relative

hardware requirements, i.e. microzopute-r, minicomputer or

max icomputer.
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I,- TABLE IV
Mlonthly Inpat Requira3?at Detail

*INPUT Dk'A ELEM1ENT CHARACTERS

I TC1) Sarvice Cole 1
Document Numbar 13
Ji].ian Date Rezd '4
Pr:. 0it y 2
Buyer Code 2
Transactio0n C:d~e 1

I £M~AL 2

IAssi-gn Solicit
N(TC2) SqolictCatnNn 1

D:zumeat lumbsr 13

&.Iyer code 2
Trinsaction Colde

I T)rAL 31 I
Contract Award Cl

IDoc-umeant Namber 13
Coatrazt. Numoer 1'4
ji1ian Date :3mpleted4
Estimated De31-i.Very -D;ate '4

IBayer Zode 2
Parchase Type 1

IUaaricad Patzhase Order 1
ITotal Pri;ce 7 I
IParchase.Type 1

Conapetit:.or/No)ncompet-itio:n 1
Tcansacti-on Cole 1

51

(C)Service Cole 1
(TCi)Da=uient Numoer 13

*Conitrac-t/Soli!cit- Number 114IPriority 2BaSyer Code 2
Estimated Del 4vary Da-:m '4
Cotractor S:'ze 1
Purchase Met2Dl 1
101. of Dollar Value1
Dllar Value 7
Uapricel Pazzchase Order1
Pichaie Type 1I
C-oapetition Co)le 1

TascinCole 1

r 3 AL 50
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With regard to hardware, it shoull be apparent tha- many

possible combinations of input compoa.nts exist. Indeed, no

single input hardware 'pa:kage' may oe ideal, and two quite

diverse combinations may ?covide the same level of marginal

ret urn.

1'ABLE IV

(Cont' d)

Monthly Inpat Requireaant Detail

INPUT DATA L EMZNT CHARACTERS

Cancellation

(TC5) Secvice Cole 1

D:, ument Nam:.ar 13I JIitan Date Cancelled

B, yer Cod _ 2

-Reason For Cincellation 1

T:insaztiou Cole 1

I ~TAL 22

Referral

(TC6) Se.vica Cole 1
Do:)ument Number 13

ur: of Referzal Act. 5

Jilian Date Referred 4

Response Due Date

Biyer Code 2

T-61nsactioa Code 1

r-rAL 30

, 59
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j rTABLE V

I Summary of Total 3onthly Inpat Requirements

R ecd TRANSACTION/ CHXIRACTER/ TOTALINPUT MONTH rRkNSACTION ZHARACTER

IReq Recd 1,000 23 23,000
1Assign Soiiat 175 31 5,425

I Contract Award 1,000 51 51,300

Changes 150 50 7,500I
ICancellations 10 22 2201
Referrals 11 30 330

TOT AL 23L46 8,7

I I

Here again the concept of system d sign is relegated to a
series of *rade-offs whizh must be quinti-i- in terms Cf

overall system performanc.?. The :.sil:ar 4rIte-ration 4-va-

riably retains an element of subjeztivity.

B. OUTPUT

The output function is th- most visible po-tizn of any

MIS, and without it, ill else is irrelevant. Several

options are available to the designer. The two most ccmmo.

are terminal and printer outpat. Each has advan-ages and

4 disadvantages. For purposes of the pro posed system, a slow

line printer or even sloier serial printer w uld provid-

hard copy output quickly and at r.litively low-cost. rh?

principle disadvantage of iard copy ou-put is the volume of

bulky paper repcrts whi:h must b-_ fied. To paztially
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alleviate this problem, the Luthor proposes that hardcoy

reports be generated only on request. CPT terminal output

is more convenient but his limited display capacity and no

hard copy capability to provide for long term access or

audit trail maintenance.

The output, as proposed, consists of seven daily and

seven monthly report listings. This volume is not large in

terms of overall system capacity, i.3.. data access/retrieval

tiue, buffer capacity, print time, a"Cc. For this reason

many hardware options remiin open to the user. In order to

permit evaluation of these alternatires, output requirements

are estimated in lines and charazters and ar exhibited in

Table VI and Table VII As evIdencel by these requirements

and those in Tables IV ind V, tac3 size of the system i_

still within the scope of i lacge mizrocomputer system.

C. STORAGE

In assessing the storage regai-ements of the system,

consideration must be given to storage volume, access tims

and the record format beiag utilized. The latter facto= is

heavily dependent upon the prograning language and th

skills of the individual programmer. As proposed by the

author, this system would be implemented in COBOL or a

-sixilar language whereia a continuous fixed length record is

established for each requisition wiich enters the system.

The file of records would be IogizaLly arranged in document

nunber sequence and ea:h transaction affecting a given

re-ord wculd merely post to the apropriate field of -h.

record or, in the case of changes, )vrlay already existing

: information. ore el!bo.-ate file szructures are common

today utilizing data oase manageimnt systems (DBMS);

however, the relatively small size of this system and the

few number of users does aot warr3at the large expense of
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multiple file types or a DBMS. Acco:ding to Hussain [Ref. 2

: p.204], as much as 500,000 charaters of main memory may

be necessary to support a DBMS, and three times more extra
disk memory is required for a DBMS than for an IIS without

DB.S. As stated in thm opening r.maks, low cost s a

faztor in the system design. To cenain within the scope of

microcomputer technology consideration of a D3MS is inappro-

priate. Such a system woild require all of the main memory

just to support the DBMS, and depending upon fils structure,

the memory requirements of the data base itself could

coaceivably be increased. Aczordin; to Hussaia, a DBMS is

ge:-=ally indicated when i firm needs at least three of the

0fol lowing:

1. An integrated data environment

2. Rapid retrieval of data from la: = files

3. A query/update .anguige for usq at trminals

4. Sophisticated backap and recove:y procedures

5. Elaborate privacy/seasfity pzotaztion

5. Handling of complex data struztires.

Since the proposed system does not mast any )f the above.

criteria, the author ha:- elected to use the traditional

aplication programming pa-kage (APPI approach. That is

"...A system of computer programs...tat formulate routine

data requests, supply the requests, input and edit new data,

. update existing data, calculate aai summarize data, and

produce various output lo:imentation all in its own pecuiia:

fashion. The data items in storage are organized in a

manner that makes sense for the articular application"

(Ref. 1 : p.96]. Given the range oE the proposed report.in

system, considerable sorting of the nister data file will be

necessary which will mate the system quite sensitive to

access times and volume.
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TABLE ¥I

Analysis of Daily Outpat Reports

LENES CHARACrERS
OUTPUT DATA OVERHD* TOTAL PER LINE TOTAL

- Update Trans

Reqn Recd 48 3 '48 23 1104

Solicit. 9 2 9 31 279

Contracts 48 2 '48 51 2448

Changes 8 2 8 50 400

Cancel. 1 0 1 22 22

Referrals 1 3 1 30 30

Active
Procurements 1624 243 1857 72 134424

Work 2 1 3 52 156
Processed

-- Completion/

- Cancelled 5 1 5 26 156

Customer
Mix 60 9 59 21 1449

I"Work in
Process 624 94 719 44 31592

~Tr ans on
Referral 11 1 12 30 360

) TOTAL 2441 349 2793 172420

*Headings, Totals, etc.
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I ?r&BLE VII

Analysis of lonthly Output Reports

LINES CHARACrERS

OUTPUT DATA OVERHD* TOrAL PEP LINE TOTAL

Customer Mix 60 9 59 21 1449

Complt/Canc 30 4 34 19 646
Refferal Anal. 60 9 59 15 1035

PALT 5 1 5 10 60

DD 1057 47 7 354 15 810

NAVSUP FORM 80 36 5 41 14 574

History Rpt. 1000 15) 115) 67 77050

TOTAL 1238 1935 1423 81624
*H eadings, Totals, Etc.

Any storage device installed in the systei must provide

sufficient capacity to Store all lata which need to be

stored, and it must be asle to a::ess the data in a time

frame consistent with the applicatiDn under cnsideration.

The storage requirements for the propossd system are exhib-

itad in Table VIII.

As proposed by the author, there is only one file in the
system. It is known as the master file and is composed of

approximately 2000 fixel length re :Is, each of which is 91

* bytes in length. Each cecord in the file is known as a

master record and is logizally arraaged in document number

sequence within the file. Appendix 3 details the elements

contained in each master record and provides a character

' count by element. The sii total of all characters depicted
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rABLE VIII

Monthly Disk Capacity Requirements

STORAGE

RETENTION REC)RD NUMBER VOLUME
FILE CYCLE LEN3rH RECORDS BYTES

Master Rec 1 month 31 bytes 2000 162,000
ACCESS TIME

Assume 1 access on average for -v-ry transaction
input.

Assume 1 access on average for each line of output.

(2346 Lines Input/Monthi X 1 Ac=_3s = 2,346
Table V)

2790 Lines Output/Day X 21 Days X 1 Acc. = 58,590

S1423 Lines Output/Month) X 1 Aczss 1,423
Table VII)

rotal Accesse3/Month 62,359

within Appendix G is 90, however, the author his elected to

add an additional byte of data i, Table VIII to allow for

flag bics needed in application pro;rammming. Each master

record contained on the master fil is therefore 91 byte=

long.

D. SUMMARYI

The possibilities for configurin; a system are endless.

It is useful, therefore, to think i terms of stazdari
classes of equipment into which most specifi items fAll

4 quite readily. For example, storage devi:es may be

65

4



0

categorized by speed of i:cess and storage volume p-arame-

ters. Two classes of d.sks zome t: mind: 1) -he _:opV

disk, and 2) the hard disK. rhe fo.i-ar has distinct advan-

* tages with respect to portability bit can not approach the

access speeds and total storage votime capacities of th .

hard disk drive. These broad classes of devies 1zr thre

kinds of decision criteria whizi must be "horoughly

researched before deciding upcn speciLfic vendor aodlis.

Before proceeding to draw concLusions from the s z*z4

analysis conducted in th- previous st.tions, a summary of

the information contained in those sections seems appro-

priate. Table IX provides the reader with a capsui'zed vied

Sr ABLE IX

Summary of Monthly Syst-2 Requirements

FUNCTION RE UI REENT 25' CORRECTION "OYAL

Input 87,475 CPM 21,353 CPM 109,344 CP !

Output
(21 Days) 58,590 LP 14:,547 LPM 73,237 LP! I

or o or
3,620,820 CP9 305,205 ZPM 4,525,025 CPI

(1 Month) 1, 23 LPi 353 LP. 1,779 LPM
or o- or

81,624 CPM 20,43i :PM 132,33) CPI

Storage 182,000 3YTE 45,53) BYTE 227,500 BYTE

Accesses 62,359 15,59) 77,949

*CPM equals C haracters/Aont a
SLPM equals Lines/monti
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of requirements associated with th proposed system. As

stated at the outset, the figures determined by this anal-

ysis are estimates, and allowanzas should be made for

unforeseen errors, potential design changes aad growths in

volume. Table IX, therefore, contains an added 251 safety

margin in each of the estimated requirme.ts.

Giver the data depicted in Table IX,it Is now possible

to determine the kind of system whizh is suitable for the

Purchasing Branch application. As in all of the previous

discussion, the best approach is to attempt t) answer the

questions of component size and parformance characteristics

by subdividing the analysis into inpit, output, storage ana

access time.

n1. lit

From Table IX, we know thaz some 109,3 characters

will be input each month. Since we :ave prevoasly proposea

to capture input utilizing a single programmable terminal it

seems apparent that some analysis of the capizity of the

terminal to handle this workload is necessary. Given that

the average rate of input in this mode is about 200 charac-

ters per minute, some 547 minuates, or abouz 9. 1 hours per

moath will be required for data entry. An additional small

fraction of this time (5i could ilso be expected for vali-

dation error detection c-:rection aad r- submssion. ?ro

these figures the reader -an now be reasonably assured that

a single programmable inaput terminal will successfully

handle the expected volume of transactions.

2. Outat

From Table IX, it is known tiat 75,016 lines will be

output each month. Since the proposed system will rely upon

hard copy printed reports it must :) determined whathe: a

siagle printer or multiple printers will be required. A
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typical line printer has a working speed of 130 lines per

minute. Such a printer would dispose of the expected

monthly workload in a 750 minates, i.e., about 12.5 hours

per month. A less formidable priater, such as a 'daisy

wheel', can print at appro)ximately 55 characters per second.

It would dispose of the proposed wo.kload in approximately

84,146 seconds, i.e., about 23.4 hours per month. Given the

approximate times requirel by each oriter, it i s ao ar a
that either will suffice, and that th_ options available for

the proposed system are not constraiaed by print times.

3. Storaqe

The storage requirements depicted in rable IX are

227,500 bytes. Such a system is wall within the bounds of

current microcomputer techaology. Ilaeed, a small microcom-

puter equipped with a single floppy disk drive would provids

adequate secondary storage capacity Eor this system. As for

main memory capacity, a system haling only 54,000 bytes

would more than accommodate the opa:rating system and any

foreseen application programming. St-age capacity alons

however, does not adequately aid-.ss the issue, for access

tie plays a sicnificant role in t*- selection cf storage

devices.

Table IX indicates that 77,949 accesSes w"il be

required each month to sapport the input and output work-
load. Given typical average izcss tiMas of 300

mil!iseccnds for floppy lisks and 37 m"iliseconis fo- haz

disks, access time per math would rome to about 6.5 hours

for the floppy and 1.9 iours for the ha: I isk system.

Either of the two disk technologies would be adequate for

the proposed system.
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V. CONCLUSIONS AND REZDNMENDATIONS

A. SUMMARY

Nj The purpose of this study has been -:o develop a proposal

for the implementatioa of aa automated Management
Information System (MIS) at the Nava! ?cstq.-duate School

" purchasing activity. !o accomplish this purpose, a survey

U of operations and the volumes of a.ata associated w-th thcsa
operations was conducted. From thesr, data, the input,

output, storage and memory requicenn-s of the system were

• derived. A brief list of the key areas and issaes that we- -

developed in this study is as follois:

1. How is the manual prozessing 'system organized and what:

functions does it perform?

* 2. What are the key indizators Df system prformance upon

which management ceLies? Can additional performance

indicators be developed?

3. What data -lements aust be zatured to orcviie the

necessary management informatioi?

4. How can an automatel system b- developei to Provije

management information?

5. How 'largle' would an automated system be?

B. CONCLUSIONS

Co2cLsion #1
Th_ Q11111:11 manua_ infoK ation colection procedure.

within thhe rhin Bcnch p rovie I ta essential

elaments of ZM_ - i frtin ne cessary to fulfill
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The rate of collectio3 and analysis of current informa-

tion does not provide manage ment with a trasly current

pizture of work unit performance. Significant management

enhancements are possible given only the info-mation
currently being collected by the anaal information system;

however, this would require additional personnel to

organize, collate and calculate data into finer levels of

granularity than is now possible. The development of an

automated information system, utilizing much the same input

data as is now collected, woild inprove manag.ment control

by providing daily as op.osed to m3othly information. An

automated system, with no increase in manpower (also no

decrease), could provide additional information on indi-

-vidual buyer production ail backlog, improve visibility of

cancellations, improve l.termination of PALT by purchase

type, analyze customer nix and greatly enhance the visi-

- bility and follow-up on pr)curement referrals. By pzoviding

this information on a diily basis as opposal to monthly,

management would be afforl.d an opportunity to plan and act

in a real-time mode as opposed to reacting to nonthly output

* statistics.

. Conclusion #2

. An automated MIS for the Purchasiaq Branch can be iDmoie-
mented utilizinq microcomater techola if desired.

As proposed, the MIS for the Purchasing Branch is

completely autonomous, i. e. there is no int-'facing with

extra-organizational elmsats. This aspect of the desiga

40 has made possible a remarkably small system with none of the.

complications which are generally aszociated with larger

integrated data bases inl their rasiltant proliferation of

never and ever changing output raj i:emen-_s. All data

* elements ir the proposed system ire solely 'cned' by th:

7)
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Purchasing Branch. This fact, together with the small size

and few Lumber of output applicatioas obviates the need -or

a data base management system (DBMSI and its attendant soft-

ware and hardware expenses. The result is a system which

may be implemented on a large microc mputer utilizing tradi-

tional application programming techniques.

C. RECOMMENDATIONS

Throughout this study, emphasis has been placad upon

developing a system to mee-t the infor ation needs of manage-

ment. The prime constraint associated with the project has

been cost. Fortunately, the system c9guirements to meet the
*" -needs of management have oeen determined to be relatively

small, and the result has been little or no trade-off

* reguired between output gaility and system cost. In effect,

both goals can be achieved utilizing existing microcomputer

. technology.

Before making specific recommealations re garding th e

structure of the proposed system, it should be noted that

the existing facilities it the .ivil Postgraduate School

afford a unique opportuaity to sys:en developers. That is,
the existence of a large and powerful mainframe computer

facility and multiple minicomputer systems on the campus.

The feasibility of developing the proposed NIS around one of
these systems on a time sharing bisis should be examinel

* before attempting to pro:;ure any microcomputer components.

Such systems offer distinct advanti.-s:

1. Reliability of' the la.-ger systan is better than that of

a microcomputer, -an maiatenanze down-time is drasti-

cally improved by on-site ta.chnicians. Hardware
maintenance costs coald be rrdiced through negotiate

maintenance agreemeats already .. existernce on the

larger equ"ipment.
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2. The larger bus structures and word sizes of th mini

and maxi ccmputers gould improve application rur.-time

significant ly.

3. Application programs for updating and report generation

could be run during the eventng/night by full time

system operators ini thus mate more "tima available

during the day for buyer personnel to snter input.

Indeed, on the larger machines multiprCgramming could

accomodate data entry to storage and production

programming simultaneously.

4. The high level languages available oa the larger

machines are more programmer efficient and would tend

to decrease applicition progrimming and maintenance

costs.

Failure to adequately explore the use of -he large: ha=dware

systems would eliminate a unigue oppcrtunity--one which
could well provide firs: rate service at less cost than a

microccmputer hardware pazkage.

Rezommendation _1. secure aP23vai to m2lement the

r2_posed MIS utilizing ta e I3 Systa 3033 located at the
Naval Postgraduate School's W. P. Church Computer Facility.

Implementation of taa proposed MIS utilizing this

facility would provide the advantages discussed above, anl

would decrease the hardware aquisitiri costs dramatically by

reqiring only the rental or purciase of a single program-

mable terminal for key entry and editing of input

transactions. This terminal would be located in the offices

of the Purchasing Branch for ease of access, and would be

hard wired into terminil controllers for the System 370.

Storage would be accomplished on e.istina IBM disk sauip-
m ent, and output would be geaerated by the I3.1 1403 line
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printers. Development oE applicatioa programming utilizing

* an ANSI COBOL compiler would afford a high degree of uFward
compatibility with future systems may to

. grate all aspects of the Supply Department and Comp--oller
,"- Department into a single, large MIS and transaction oroces-

sing system.

* Recommendation #2- If rezommendatioa #1 "s not vS sible to
i.m2 maen, then procure a microconputer system with a
minimum of 64,2.a of main meodual disk drive

for secondar str_ae_, 1 CRT inut terminal aad a geria!

out p er.

Microcomputer technology is alaguate tc support the

proposed system and would reluire very lit-le investment.

Disk storage could be ac.omplishad ,tilizing -ither floppy

or hard disk devices, however, the author recommends the

hard disk technology sinc.- it typially has bette=r r-_-li-

ability and greater storage capacitf for future expansion.

In addition the author recommends that a dual (two) iisk

drive system be procured even though a single disk would

suffice. This will allow for coping of disks anl file

transfer. The CRT terninal for data entry need not be

programmable if the input edit furnction is built into t-h:?

microcomputer, however, tie forms gzaaration capability on a

programmable CRT terminal would greatly improve data entry

efficiency. The cost trade-off would be the dete-mining
factor for this component. Output requirements asscc-atel
with this system are relatively smalL, and it was shown that

even a small 'daisy wheel' printer zould handle the volume.

4 A line printer is not recommended. Any reliable serial
printer, compatible with the other components, would be

sufficient.
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* It is important to aote that the use of a miczrcompute-r

*-i. system would probably involve longer periods of down- ie 
which no output from the systen would be possible.

C Consequently, it is strongly recomaeaded that a parallel
manual system, similar to that proposed for raw data collea-

tion, be maintained. This data would :ejuire manual

analysis and expenditure oE manpower only when the automated

system was disabled.

As with any microcompiter systen, application program-

ming and maint enance is weak. Choice of programminj

languages are limited an. typically are not aS programmer

efficient as those offerel on larger computer systems. It

.is imperative that system developers s-lect a language, such

as COBOL, which will offer a high dagree of upwa-d compati-

bility and ease of maintenance in the event that fut'i--
developments dictate an iategration of the proposed system

with those in other divisions and departments.

0I
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APPENDIX
TRANSACTION CODE 1---XNITIAL ImpaT OF REQUISITION

FIELD SI ZET DESCRIPTIO

1/alpha Sarv-4:e Col?
Note: for procurements

initiated by the
Naval Postgraduate
Scho-. anid other
shore bas ed
activitie use IN'

13/numeric Documertr luiber as sub~itted on
requiLsitior by requisitoner

4/numeric Ju1lian Date Received

2/numeric ?riority PIssigned

2/numeric Z:)ds :)f- Bayar Assi'gned

1/nume:*c rransi.ction Code must b-= Ill
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leEDI

TRANSACTION CODE 2--SSIGNIENT OF SOLICITAION NUMiBER

FIELD SIZE/TYPE ~ D~PI'IO~g

1/alpha SEPVICE CODE:
Nota: For prD~urzmentsInitiated by the

Naval Postgraduate
School and other
shoreba sed
activ--ties use 'NI

13/numeric Document Number as submiitted cr
the initial transactio:n code I1'
d'hicE esta~lishe3d this c:.

14/alpha Solicjtation Number assigned
numeri.c lote:-Sixth charac-1-Ai: miust = alpha

2/numeric code of assigned buysc

1/numeric rransact-on Code must be 121

7.
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TRANSACTION CODE 3---CONTRACT AIARD AND C33PLETION

FIL IETYPE DES CRIPTION~

1/alpha Servize Code
Note: For procarements

Jrit-,a t ed b y t he
Naval Pzostgradiats
School and other
shorsbased

V actIvi-ties use I N'

1 3/numeric Document luzos.r as subanitted on
the transactici code 1' wh--ch
astablished this recorl

1Li/alp1~a Ocder/Contr!at Number a=Ssigne-d
numeric NIote: S.xrh chararter must be

Ceq I A CF f ( o dis-
tinuA zortracts,
pur4 hase orders, BPA,

'm~et ad delivery
o r ersf

4/numeric Lilian Date9 zompleted

4/numeric Estimated Del.ivery Bate

2/numeric Code of 3uysr assigned

1/alpha Contriactor Si;ze
Note: Larls BaisinEss

Basiress
rduc/Non oro fit
MinoiLty' Business
Woman-Owaed

1/alpha Purchase Mehtod
Note: Neaotiated

Fo--'ial' Advertisi-ng

1/alpha Unpriced ?ur:-hase Ordear
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APPENDIX C (Continued)

FILajD §jgjk DESCRIPTI'l

7/numeric Total. Pri1:-

1/alpha Parchise Ty a otrc

Purcha~s Ocre=
In rest Fund

Delivery Order

1/alpha Competition/~locompe4ition

Nonco m etitive
tinder 3300
Orders Dn FSS

1/numeric TransactiLoa Code must be '3'
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12 PENDIX

TRANSACTION CODE 1I---SELETrED CHANGES

FILD SIZE/TYPE DE3CPIPTI~ql

1/alpha Servize Cola~
Notze: Must ba -ient".cal

t-o the r :

13/numeric Document Number
N:)t, : Must be identical

to TC1

1 4/alp1~a Ciangs 3rde/ontract/3olici:atioz
numeric Naumb er

Ite: Sixth character miust =alpha

2/numeric Chiange Priocity

2/numeric Biyer Coda

4/numeric Changs Estinated Delivery
Date

1/alpha Change Contractor Silze
gote: Lar e B.isiness

E du c/.4o-n prof:
minority Businass

Wman-Ow ned

1/alpha Change Purzaase Meth9
lote: Vegot-ated

Formal ~Avertisirg

1/alpha Modifi cation of Dollar Amount
JIote: Increase or Decrease

7/tumeric Dollar Amouat

1/alpha UnpriAzed Purchase order
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* APPENDIX D (Continued)

*FIELD SIZE/TYPE DES CRIPTIO1

1/alpha Ch1angp Purcaase Type
NLota: con tract

Purchase Order
Im rest Fund

Delivery order
?odif icat on

1/alpha Ch1ange Compstition coij_
Rota: Competitive

Noncompetit~ve
Under 300O
Orders Da FSS

1/numeric rransiction Code must be 141'
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APPENDIX E
TRANSACTION CODE 5-CANCELLATIONS

FIELD SjIZLTYP DES CRIP TION

1/alpha servize cola

2fl1put

13/numeric 3oumeft N1unbza

Inpu

4/numeric liliaa Datem Zancelied

2/numeric Cod-e of Buy=er Assigned

1/alpha Reasoni fo Cancellation

1/n1umeric rransict-.~ utb 5

Co e mu t b-I5



&PPENDIX F
TRANSACTIMN CODE 6---REPERRAL 3F A REQUISITION

FIELD SIZE111Y DESCRIPTI~lt

l /alpha Sarv--,ze co

13/numeric )ocument gTuibar as submitted on
the- t:ansac-ti~r oa '01' whic
astablishal this reccri

5/numeri-c UIC of Rzfe::al Activit

4/numeric Jalian Date erd

4/numeric J11Lan Date R~c-a Rasporse
das

2/numeric Co)de of Bayer assicr

1/num-eric Transactioa Zode mus-: bz- '6'
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IPPENDIX 3

DATA ELESENT DICrIINARY

Name of Data Element I Service Cole
-------------------------------------

Variable Name I SVC CODE
----------------.----- 4----------------------------- -----------------------------
Definition I A Desi qnration ilantifying.shorebased
--- --- + acti ites from fleet activities, and

. Pacific Fleet from Atlantic Fleet 1ctivit .

I---.-------------+----------------------------------------------------------------------Iles.-L.-ication ' N' equals shorebased
and Coding ' R' equals Pacific Fleet

IV equals Atlantic Fleet

-----------------------------------------------------------------------------------------
2ses 4 Used as first posit-an of all
-- + docun.nt numbers.

--------------- +-----------------------------------------------------------------------

Derivation Rule i Sour-e is NAV:01PT Manual

I- - - - 4-------------------------------------------------------------------------I
Units I N/A

4------------------+---------------------4----------------4
Format j ALPHk. I Justification i N/A
idth of Field 1 1 cha.acter

4.+----------------+---------------

IValidity Rules I Requicad I Range 1 Content I Other

I XXXXX CX I TBD I I
I------4------ ---- 4----------------------------IOptio10! i

, Editing I This element must be checkaa by edit
- routia_ upon entry of all types of Iinput.

ommentsI This element will cop ear on the
"---------+ requisition prs -ent by the customer.It will always be in the first position o. the document

-number.
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APPENDIX G (Continued)

--------------------------- 4.--------------------------------------------

NIame of Data Element I Document NIumber
--------------------------- 4---------------------------------------------I

Variable Name IDOC NUM
--------------------------------------------

Definition IThis.1s a unique number ass: gnea -.0 all-
--------------------+reguISitions. I;. is composeli of the

zustomer's UIC the juiidate =ad serial humbezr (as
assigned by the customerp * It may 2o. b-3 dupli4cated.

----------------- +-----------------------------------------------------------------

Z:la ssi ficati-onr I N /A
and CodingI
-------------------------------------------

uses IUsed t) iderntify a ni~g~e reaqui-sition
--------------------- +from all other -r~gulsitions.

1-7- - - -------------------------------------------------------------

I Driato Rue I Source is custonaz's requisitio.

- I----- - - ------------ -----------------------------------------------------------

1 Units I~ N/A
-------------------------------- +---------------------------4--------------------

omat I Numeriz utfcto N /A

I-Wi-dth of Fie ld 1~ 13 d.igits----------------------

VaidtyRules IRequi:red IRangs j Ccntent 0ther

~I~idiY Otio~.lXXXXXKXX TBD I
------------------ --------------------

Editing IThis3 elemeat must b--: edite o ~n
every transactio-2 input into stem.

* omments I This element will be proviiad by the
------------------- ,custoler. :t is a key sort element

* associated with many output reports.

-- - - - - - - - - - - - - - - - - - - - - - - - - - - - -



APPENDIX G (Continued)

Iame of Data Element I Julian Date Receivel

variable Name I DATE REZD

Defiition I Julian date on which the n:Dcur:m=enrt
------- request e.itere3. the= purchisina b:anch.

:lassification N/A
and Coding

Jses I To establish beginning of ?ALT cycle
ani aging of )i:klog.

Derivation Rule I This late will b zntered by thz
- contr)t clerk ao).i submiss-_n of -hz

rC1 transaction code into the sys-.tn.I

I--------- - ------------------------------------------------------------------ I
Jnits - N/A

----- --- -- ----- ----------------------- --- -- --

Format I Numeric I Justification I I1/A

Width of Field I 4 digits -
----------------- +-------------------------+------------------- ---------------------

Validity Rules I Requia- ed I Range I Content I Other
- - +I I II
I XXXXKX TBD I I

--- -- --- ----------------------- --------------------
Optioal iI II I

Editing I This _alement must 0e editei -n all TC1
- - --- transactions

:omments I- ----- -- -- -- -- ---- - ---------- ------- --

* "
I--------- -------------------------------- ---------------------------------------- I

L

r -
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*.' APPENDIX G (Continued)

---------------------------- S-------------------------------------------
Name of Data Element I Priority kssigned

I.-----------------------------------------I
Variable Name I PRI

- ----------------------------------- - ------
Definition I Degra_ of urgazy assignel to ;ach------------------- + re~ujs iti~n.I

Classification 01 through 15
and Coding

--------------------------4
-~--------------------------------------------- 

--------
To establish ordar of preceenc _ for

--+ proze3sing of r-eisit:ons.

Derivation Rule I Submitted n reuisi:ion by customer.

Units I N/A

Fcrmat I NumeC-ic I Justification I

.- idth of Field I 2 digits

Validit7 Rules Requir-d Rang- Content I O-:her

-----------------------------------------
optiol 1 I I
XXXXXXX T BD i

-------- --------- ------:z---T-D-- -------------------------, diting i Must be edited )n all TC1 transactions+Optional on TZ4.

----------------------------------------------------------

:omments I

--------*------------------------------------

86

a



APPENDIX G (Continued)

----------------------..--------------------------------------------
Name of Data Element I Buyer Code

I-------------------------------------------
Variable Name I BC

------------------------- 4-------------------------------------------------------D 9efinition I Identification of a specific buyer
+ assig.aed to process a given requisition

---- - - - 4-------------------------------------------------------------------------I

Classification I 01 through 99
and Coding

- ---- --- ---- --- -------- ------- -------

I To dorument responsibility for th: .
+ progress of each :eguisitioa thzough

the system.

,---------------------
Derivation Rule I Assigied by supervisor or control clerk

-----------------------------------------------------------------------------------------
Units I

Format I Numeric I Justificaticn I
Width of Field I 2 digits

--------- 4.----------------------------------
Validity Rules I Required I Range I Content I Other

- XXXXXKXX I
- --------------------- -4.

-Opto I I 

S.---- ---------------
I Editing I ust be edited :a all input transaction
I I

Comments I This is a key sort for output
- report purposes.
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APPENDIX G (Continued)

------------------------------------
Name of Data Element I TransactiDn Code

-"Variable Name- - TC-- -- -- -- - -4-------.----------------------------------------------
Definition i Identification oE the ty e f input

•-- -+ being submitted f~: updae.

Classification I 1 through 6
and Coding

- ---- --- ---- ------------ -------- ---
Uses I To establish ir.pat criteria by trans-

--- ---- actio type. Ss App. A through F

Derivation Rule I Buyer assigns Iacing input p-ocess.
-- -----------------

tJn,'tsI
--------------------- +--------------+---------------------4-----------------

Format 4 Nume.c I Justi.ication I

Width of Field I 1 digit
Validity Rules I Requir-d I Range I Content I Other

I XXXXxC X TBO

I 2 1I

----------------------------.---------------
Editing I Must be present on every input trans- I

-- + act in).

--------------------------------------------
Comments I

-+ I
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APPENDIX G (Continued)

-----------------------------------------------------------
lame of Data Element I Solicitation Number

Variable Name I SLCr NU1I
--- ------------------ --
Definition I This aumber is assilned to every re ui-

-- + sition reuirin bi s by veaIors t
is not the same as a -oatract nub -r. It is a unique
number associated with a single requisition.

------------------ +-------------------------------------------------------------------
21assification See b-low.
and Coding

V.---------------------------------+------------------------ -------------------------------------------

SSeS I Establishes the status of a given pro-
------------------+ curem-nt as peniin vendor r-sponse.

Derivation Rule i Provil-d by buy=:.
------------------------

U nits I N/A

Format IAlpha/limericl Justification N/A
-.- ---- 7- -- -- - -- +- - --------- ------ -----------

Width of Field I 14 (13 digits/alpha) sixth post. alpha
-----------------------+4.--- ------ ---------------

Validity Rules I Requi-e-d Rang- I Content I Other- I I I

I nlI XX X KX I TBD II
I ---------- 4.--------4----------------4---------------------OptiolI I

(Editing 4.-----------4 ---------------- +-------
-Ed~ ~~ &dinust 39 edited pri-;or to input or. all

-+ TC2 iaout.
Optionl on TC4 input.

jomments

-------- ------------------------------------ I

-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -



APPENDIX G (Continued)

-- - .-------------------------------------------------

Name of Data 2iement I Contract/Drier Number

Variable Name I CONr NUM
------ 4--------------- ------------------------------------- -- ---Definition I Unique number associated with a specifi:
.. procurment 3n stablishing the awardf of the procurement to a specific vendor.

---------------------------------------------------------------------------------
::lassification I See below.Iand Coding I

UsesI Establishes status of each procurement
requestf i.e., I speczii vandor has

I.been awarded the opportinitoy t Provide the re uested
matl. ComDletes the fin1phase la the system iufecycle.

---------------- 4----- -----------------------------------

Derivation Rule I Provi-ed by buye:.

--------------------------------- 4---------------------------4--------------------

Format jAlpha/limericl Justification I

- Width of Field 1 14 (13 numeric/lalpha) sixth positior.J- - - - - - must be C,1,A,F, or Y

Validity Rules | Required Rang- I Content 9 Other
II I II

XXXX~x X I TBD III
-------- TD ------- +-----------------+---------------Optioa3U 1

Editing Appears on every transaction and must
be edited for 1::uracy.

cmmentsI This is key sort element f3: rsport
- purposes.

---------------------------------------

9)
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APPENDIX G (Continued)

Name of Data Element I Julian Date Completed

Variable Name-I DATE COIP
----------------------------------------------

Definition I The aztual date on which the rC3 trans-
+ action is nteral into the system.

Classification I N/A
nd Coding

ses I To provide an enl point for the calcu-

- -- -+ latio of PALT.

----------------------------------I Derivation Rule I Prowild automatically by system upor.
, -+ entry of T:3.

Units I

Format I Numeric I Justification I
------------------+-----------------4--------------------------------------

Width of Field I 4 digits

Validity Rules I Requiced I Range f Content 1 Oths

XXXKK~XX ITBDI

. xxxxxx TBD
-- --- - -- -4.--------.-------- ---------------------- -------- ---------

EditingI

Comments Ke element for determining PALT
- calcilations.

---------------------- ----------------------
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APPENDIX G (Continued)

-- 4.--------------------------------------------

N~ame of Data Element Estimatel D=1ivery Date
-------------------------------------------.

Variable Name IESD
------------------ +-----4-------------------------------------------------

Defniio IThe veadors estinatio of when Iaer
-------------------- +will ae provid.ed.

ind CodingI

~Uses To pr:)vide query resporse to customers.4

4Derivation Rule IProviled by ve-ii:r and er-!ecd by buy,?=I
I--------------on rC3

n-- - - - -------------------------------

Format INumerl.: IJustification
Width of Field 4 4 iits

IValidity FRules IRequi4re-d Rne Content Other I

---------------------------------------

- + +I

---------------------------------------- --------------------------------------------
Zomments IThis is not a '"~tcal sort element

*-----------------------+for report purposes.

92



APPENDIX G (Continued)

Name of Data Element j Contractor Size

Variable Name [ VEND SIZE------------------------ 4.--------------------------------------------I
Definition I This element stratifies the vendo: by

----------- - numbers of employees, dollar sales.

:1assification Large, Small, .oIaprofit, M1iJnrity,
ind Coding Wcmen-Dwnel

Uses To Provide information on equitable
--......- + awaM :2 governmant cont_ acs. For
eternal reporting purp.)es.

----------------4---------------------------------------------------------------
Derivation Rule ] Proviled by buyer.

----------------------. 4

--------------- 4----------------------------------------------------------------------

Units ]

Format I Alpha i Justification I

Width cf Field I 1 digit
------------------------------------------------------------- +-------------------

Validity Rules F Reqaurd Rang - I Content I O-he-

XXXXXCX I TBD
----- --- ---------------------- +------------------

II I

Optional

-------------------~ XXXXXUXx TBD-----------------

Editing I Must be edited p-ior to inpit of all
------------- TC3.

Optioail on TC4.

---------------- +------------------------------------------------------------------Comments I Key element for report purposes.
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APPENDIX G (Continued)

-.----------------------------------------------

Name of Data Element I Unprice Purchase Orier
----------------------------------- --------------------------------------------
Variable Name i UNPR-------------------------------------
Definition I $omz ?archase orlsrs may not be fixed- - --- in pr':e.

------------ o----------------------------------------------I
-lass-,ificati on 'U' Uapricsd
and Coding 'P' P:.iced------ ------------

Uses I To respond to external reporting needs.
-------------------

-4--------------------------------------------------------D erivation Rule 1 Pro iled by buyar.

U- - - - - - - - - - - -- - - - - - -- - - - - - -- - - - - -

-- - -- --- - - -- - -- +-------------------------.-------------------
- Format I Alpha Jast ficaticn I

th of Field I1 cha icter

Lalidity Rules ! Required Rang? Content I Other-
XXXXXX. BD I

-7-- -- --- ---- --- --- -- ------------I-opti-ona 1 1
S XXXXXXX TBD I I

Editina I Must be edited oa all TC3.
.. Optional on all r:4.

-omments -

--------------------------------------------------------------------------- I
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APPENDIX G (Continued)

IName of Data Element ITotal Prize
I-------------------------------------------

Variable Name -------- DOL VAL
Definito The siaa tot.al io1.lar amount =haz-gsable

-------------------- +against a give-n :=egu~s~tion-.

:lass-f ication 1N/A
and Coding

-------------------- - - -- -- -------- -------------------- -- -- -- -- -- ---
UJses ITo re?nd to internal and externalI

-------------------- +repor,.ing neels.

Deri-vation Rule IPr:)viled by ven1d:r and inputed by
--------------------- + buyer.

-----------------.----------------------------------------------------------
Urits IDollars

Format INumerir I Just- ficati-on

* IWidth of Field I7 digits
---- ---- -------- ----------- ----------

Validity Rule s IRequired IRange IContent 1 -h e:

------- -- -------- ----------- ----------

- - I J ~XXXXXXCKX TD II
1- ----- ------ ------------------------ +----------------

Editin Req-ii: ed eiliting on all TC3 input.
--------------------------------
IIOmments IKey eLement for :epozt purposes.
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APPENDIX G (Continued)

Name of Data Element Puz:hase_ rype
-------------------------------------------------------------- I

Variable Name I PR rYPE

Definition - Stratification )f each pro:.urument by
+ type of procur.eunt.

------------------------------------------------------------------------------
:lassification I Purzhase Ocde:, :3n.tract, I:prest Fund, I
and Coding - BPA, )alivery )rlr, Sod.fizatin

Uses g To pr:vide internal management informa-
+ tion, and reportLrn needs.

Derivation Rule I Provided by B3y-.=

Units -

Format I Alpha I Justification I
-----------------------

Width of Field 1 1 character
- - - ---------------- ------- --------------

Validity Rules I Required I Range I Content I Other

+ -------------------------------

Opti aiII
I XXXXXX I TBD I

------ ----------------.------------ ------------------Editing I MuSt 3e on all r:3.- --- Optinal Dn all r:4.

-omments ! Key element for report purposes.
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APPENDIX G (Continued)

- 4-------------------------------------------------

Name of Data Element I Pur--hase lathod

Variable Name IPR ITHD
Definition ITo stratify eac a procurement by in-

* -- ---- --- ---- -- , formil b'l prozqdure or by fcrial bi-d-
ding/advertising.

--------------------------------------------------------------------------------
:lassification Neo eFrIl Advertising
and Coding

Uses I For internal and external reporting I,
------------------- +purposes.

---------------------------------------------------------------------------------------
Derivation Rule IProvidad by buyer.

UnitsII

Format IAlpha IJustification I

Width of Field I1 chazicter -------------------------
-- -- -- - - -- ------------------------------------------ +------------------

Validity Rules IRequi1red Range Conten-t 0Other

XXX77KKX TSD -----

S4.---------- ------.---

Editing M ust a edited on all TC3.I

---------------------------------------------

-omments IKey element for report purposes.I
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APPENDIX G (continued)

I Name of Data Element Competition/Non-competition----------------------------------- I
Variable Name I COMP I--------------- ----------------------------------------- I
Definition I The existence of multiple vendo s each I
• ------- - proviling bis in anticipLtion of win-
ning the award.

S------------------------------------------------------------------------lassi fication Comp.tition. NoN- ompeitiDn, Ii nd CodingI Under $500.00 o lers on FSS.

I 1

fUses i For internal and external reporting
----------- purposes. I

------------- ------------------------------------------- I
'-Derivation Rule I Provilad by buyer. I
----------- -- I

Units--- -
Format I Alpha I Justification I I-4.------------I
Width of Field I 1 charicter-I--------------- 4. 4. +.4 I
Validity Rules I Reqaied I Range I Content I Other I----------. I I I I

II I I
XXXUUK TBD I--S4.~-----------4----------------- -

',-I Optio al I I1

XXXXUK I TBD I
-u ating ppear o, 3.11 TC3.

--------------------- + Optinal an T4.

.omments I Key element for report purposes.
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APPENDIX G (Continued)

4ame of Data Element M rodification of Dollar Amoun-
---------------------- 4-------------------------------------------------

Variable Name MOD

Definition I This -s an indicator of a change in the
------------------ dollar amount przviously enter d on a
Sontract/order. It indizates an increase or decrease, but
not the amount of the ch3inge.

"" -andCodinQ -I 'D' eiuals decrease-
Classification 'I' ejuals incr.ase

------------ ----------4deceas

Uses Used to denote caanges in p.eviously
I--------- --+ reported contrazts/orders.

Derivation Rule | Provided by buyer making ths change.

Units I N/A

Format I Alphi I Iustification I
-+--------------.-------------------4------------------

Width of Field 1 character--
--------- ---- -------- ----------

Validity Rules I Requir-d Range Content Other-SI I

-- - - - -- - - - ------------------- I
""optioail .1
IXXXXXXI TBD I

--- ------------ -- - - - - - - - -
ISditing I This is an optioaal entry 0a all input

- traasaztions, hDoever, for changes in
I the dolar amount of existing contracts/orders utaiizin I
I aTC4 it is a reguirel entry in ord.r to change tne
dollar amount previously posted.

----------------- 4-------------------------------------------------------
Zomments I

--------- ------------------------------------------- I
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APPENDIX G (Continued)

------------------------------------

Name of Data Element I Julian Date Cancelled

Variable Name I DATE CANC
- -- +----------------------------------------------

eit her not 4v iable, is not authorized for Drocurcment,
efiito I hui h at htap rement,................-+ actioi is cancelLed. The material is

Sor the requisitloner no longer ragaires it. I
I-------------------------------------------------------------------------Ilassi fication N/A
ind Coding

I-------4-----------------------------------------------------------------
Uses I Used to denote rsguisitions which can

not be completed or, at the aiscration
of the reiuisitioner, a: no lone: needced. This trans-
action wil1 have effect of terminating the ::Zrd.

___ ------------------
SDerivation Rule I Provi.ded by bL ar assinged to the

* procurement ar discussiat with
1 the requisitioner.

I- -- - -,-------------------------------------------------------------

Units I N/A

Format I Numeriz I iustification I
------ ------------

Wdth of Field 1 4 digits

Validity Rules I Required I Range I Content I Other
_ -------------------------------------------

II I II
IXXXXX[KX I TBD I I

---------------------------------------------------------- I
Qptioil

-+----- ----------.------ 4--------------------- -- -- --

Editing This Lsa rquir.l antZy on the TC5I ran, !L-tio. . It must be edited.

" ZComments

------------------------------------------------------------------- I
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* .APPENDIX G (Continued)

------.---------- -------- -----------------------------------
. Name of Data Element Reason for Cancellatior.

--------------- 4.-------------------------------------------
Variable Name-I REASON :ZAII-----------------------------
Definition I This 'dovies zaagers with an explan-
- - -- -- ation'why the procurement aztion was
not carried out as previously requested.
lassification I This element woull be lelineated b

and Coding - I a single chara-t-r and a table look-up.

------------------------------------------------------
IThis is a prime element documenting the

reason for-an unsuccessful fulfillment
of a procurement action. Managers are keenly aware of
such transactions.

Derivation Rule I Proviled by buyer.

-----------.---------------------------------------------------------
:-Units i N/A

----------------------------------------- ---------------
Format I Alpha I Justification I

Width of Field I 1 character

Validity Rules I Required I Range Content I Other

Sxxxxxx I II ---------- 4---------------------+------------

1 Opti oii 1
S-- 4.---------------4----------4.-----------------------------

Editing This is a required element on all TC5
"-- - -- -transiztions. It must be edited.

:omments I
- --------- I
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APPENDIX G (Continued)

Name of Data Element I UIC of Referral Acti-vity

variable Name IREF (JIC
------------------ -- 4------------------------------------------------------

Definition IThis is the unit 'dentificati*on code
--------------------+ of 4L specific aztivity having

cognizance over a parti--a lar pro-.uraient.

Class' Ficatin N/A--------------------

--------------------------------------------------------------------------------------
Uses IThis element tel's the buyer and

-------------------+managanent alike where a particular
Procurement action halawfowre fraci~.I~
used fcr follow-up and axped2.ting.

-------- ------------------------------

Derivation Rule I Supplied by the bayer at the time of------------- +ref arrl.

---------------------------------------------------------------------------------------
U n its Nf

- . Format INumeric IJustifcaio .

Width of Field I5 lijits +----------------------

17Vliit Rules IRequired P ang-a Content I Other

xxxx I TBD I

---- -----p---- ----
EI----I This is a ce luirzed element or1 all TC6.

Zomments -

---------------------------------------------------------------------------------------------------
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APPENDIX G (Continued)

------------------------ -----------------------------------
Name of Data Element I Julian Date Referred
Variable Name REF DATE

S-----------------------------------
Definition i This is the day that the buyer takes

--- acti to pass the procurement to
an outside command for i:tion.

Classification i N/
and Coding

Uses I This element will serve as a ticklsr
.......-- -. for tiiely foll d-up action 3n the
Part of buyers assigned to a given procurement.

Derivation Rule I Provided by the buyer when referred.

---------------------------------- ------------------------------------------- I
- nits I N/A------------------ 4.-------- .-------------.---------

Format I Numeri: I Justification I
----------------------. 4------------------------4-----------------
idth of Field I 4 digits

Validity Rules Required I Rang- I Content I Other

I B

+ -------------------------------

Editing I This entry israired on all TC6.It-mst be edit'-

Zomments Some linkage with the PALT ietermina-
......-- + tioa f;:;muia is indicated i order to
suspend the PALT calculation whi- in the hands of the
the referral activity.

---------------------------------------------------------------------------------
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APPENDIX G (Continued)

-----------------

Name of Data Element I Date Referral Responlse Due
-----------------------------------------------------------

Variable Name I RESP DUE
---------------- -.----------------------------------------------------------------Definition I This lte is supplied by the buyer at
-- - -- the tiue a TC6 is entered to serve asSreminder toquery the cefecral aztivity if no response
has been received.
--- -------- 4--------------------------------------------------------------
Zlassification I N/A
and Coding I

• --- .

Jses Serves as a tickler system for overdue
-- referral actions.

Derivation Rule I This lite is proviled by -he buyer
------------------- +upoa iforzation previously pro ,iied

by the referral activity.

Units I N/A
Format I Nume ric 1 Ju3tification------------------------- -- +----------------------------------------

Width of Field I 4 digits
-- -- --- a---- ---------------.------------- 4.--------------+-----------------
V alidity Rules I Requi-ed I Range I Content I Other

. . . .. . . . . I I
XXXXxC TBD IS.~-------4------------- ---------------------

optioal I

------ ,---------------4.-----------------------------------

Editing + Editiag of this transaction is required d
-------------- +on alL TC6 input.

----------------------------------------------
:omments I

| " l" ''" "d " "-------- --- -".....------------+--',:',- "
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